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ABSTRACT
A COMPARISON OF CHAPTER ONE
STUDENT ACHIEVEMENT
WITH AND WITHOUT
COMPUTER ASSISTED INSTRUCTION
FEBRUARY 1993
DEBORAH M. SINKIS
B.S., WORCESTER STATE COLLEGE
M.Ed, WORCESTER STATE COLLEGE
Ed.D, UNIVERSITY OF MASSACHUSETTS
Directed by: Associate Professor Gretchen Rossman

Chapter One students have historically been at risk of
failing to achieve at the elementary school level. Computer
Assisted Instruction is one intervention which is likely to
have a positive effect on the achievement of these children.
This study evaluated the impact of the JOSTENS Integrated
Learning System (ILS) on the achievement of Chapter One
students.
The JOSTENS ILS was piloted at four sites within a
large urban school system in the Northeast. This special
instructional system was utilized with Chapter One students
in addition to their regular program and supplemental
Chapter One instruction.
vi

The basic design of this evaluation followed that of the
Quasi-Experimental Model with non-equivalent groups. Test
score data from two administrations of the Metropolitan
Achievement Test were collected from 800 Chapter One
students in grades two through six at the four pilot and four
comparison schools. Statistical analysis was carried out, by
grade at each school and across schools, to determine the
pre-test mean, the post-test mean and the difference mean
for each dependent variable; vocabulary, comprehension,
computation and problem solving.
Questionnaires were developed and distributed to
approximately 35 staff members at the pilot schools. These
questionnaires were designed to elicit responses wrhich rated
the opinions of the respondents on a variety of issues related
to Computer Assisted Instruction in general and the
JOSTENS ILS in particular.
Personal interviews were held with each of the
Principals of the pilot schools to determine; the level of each
Principal’s commitment to CAI at the school level, the
Principal’s background and training in issues related to CAI
and the administrator's opinion and perception of CAI and
its potential to improve the educational achievement of
students within an elementary school.

■ •
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This study found that students who were exposed to the
JOSTENS ILS achieved significantly higher on tests of
achievement than did the children who did not receive any
computer assisted instruction. It was also found that the
school which showed the greatest gain in student
achievement was the school in which teachers and
administrators expressed the most positive opinion of
computer assisted instruction.
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CHAPTER 1
INTRODUCTION

This study sought to determine the effect of Computer
Assisted Instruction upon the achievement of Chapter One
students. Four urban elementary schools were chosen to pilot
the JOSTENS Integrated Learning System (ILS) program.
Four similar urban elementary schools were chosen for
comparison.
The schools were matched by size and characteristics of
their student populations. Variables considered in the
matching process were percentages of low-income students
(Chapter One eligible), percentages of minority students and
previous low standardized test scores for the school as a
whole.
There were two different measures of student
achievement used, the Metropolitan Achievement Test and
the State Mandated Test of Basic Skills. Data analysis
supported the hypothesis that the pilot schools would exhibit
a statistically significant gain in student achievement after
the inception of the computer assisted instruction program.
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All four pilot schools exhibited gains in student achievement
in both reading and mathematics.lt was interesting to note
that the pattern of mean gains favored the younger children
and lower grade levels.
A twenty-one item questionnaire was also developed to
determine the perceptions of the teachers towards the
JOSTENS program and personal interviews were conducted
with the Principal of each pilot school.
The results of the questionnaire show that the teachers’
attitude toward computer assisted instruction in general, and
the JOSTENS ILS in particular, were very positive.
The Principals also exhibited favorable opinions towards
computer assisted instruction and the JOSTENS ILS.

Problem Statement
Chapter One students have historically been at risk of
failing to achieve at the elementary school level. As our urban
areas grow and the numbers of children affected by poverty
increase, so do concerns for their success in schools.
Computer Assisted Instruction (CAI) is one intervention
which is likely to have a positive effect on the achievement of
Chapter One students. This study evaluates the impact of one
such Computer Assisted Instruction program on the
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achievement of Chapter One students at four elementary
schools within an urban school system.
Chapter One is a federal program which provides
money to the states for the purpose of improving the
educational opportunities of low income school age children.
Each state distributes the monev to cities and towns which
have a significant proportion of low income children within
their student population. Each town or city which receives
Chapter One money is required to provide a plan for how
the money will be spent and a follow up evaluation of the
results of the implementation of the plan. Each Chapter One
designated school system has the right to design its own
Chapter One program. These Chapter One programs vary
across school systems and sites, but adhere to many of the
same federal guidelines. However, it is ultimately the choice
of the receiving district as to how the money will be spent.
For example, most districts spend the bulk of their Chapter
One allocation to provide salaries for teachers who work in
’’pull out" programs, while others may allocate funds to
provide extra classroom teachers to lower the pupil teacher
ratio in schools which have an especially high percentage of
low income children. Still other school systems are
allocating their money for large networks of computers
equipped with vast numbers of Computer Assisted
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Instruction (CAI) lessons. It is this type of program, the
Integrated Learning System (ILS) developed by JOSTENS
Corporation, purchased through Chapter One money and
used extensively with low income children, towards which
this study is directed.
The total Chapter One budget for this school system
for the year studied was $5,081,575. These funds were used
to provide supplementary instruction for kindergarten, for
grades 1 - 8 in reading, and for grades 1 - 6 in mathematics.
There were 124.5 full time project staff and they serviced
1,639 students in twenty-eight different schools.
Chapter One programs have been in operation at
selected schools within this school system for the last twenty
five years. Many different educational strategies have been
tried during this time period in an attempt to provide a
compensatory program of services to Chapter One students
which would allow these students to improve academically,
and compete successfully on a level with their more affluent
peers. Despite the intervention of the Chapter One program,
which has provided both Remedial Reading and Remedial
Mathematics teachers to each of the Chapter One designated
schools, the children serviced by these programs continued to
exhibit low achievement.
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In response to this lack of achievement, policy makers
implemented, at four pilot sites, a Computer Assisted
Instruction program in addition to the special services
previously provided by the Remedial Reading and
Mathematics teachers. It was felt that the addition of CAI to
the more traditional program had the potential to improve
student achievement of Chapter One students.
Purpose of the Study
This is a utilization based evaluation for the purpose of
assisting policy makers in gathering sufficient information
about the pilot program and its effect in order to address the
question of program continuation and expansion.
The purpose of this study is to determine whether the
inception of the Computer Assisted Instruction Program,
based upon the "Integrated Learning System" developed by
JOSTENS and currently in use at four selected elementary
schools within the school system, has had a positive effect
upon the standardized achievement test scores of Chapter
One students.
Significance of the Study
The rationale behind this study is twofold. First, it is
necessary for those persons in authority positions, within the
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school system studied, to acquire knowledge concerning the
effects of this CAI program in order to determine a rational
course of action in regard to future program expansion,
diffusion and replication. Second, it is important that studies
such as this become available to the educational community
in general, in order that the members of this community may
make more informed judgments in the future when
considering a similar type of program in their school districts.
The financing of the JOSTENS programs through
Chapter One funds makes it mandatory that the program be
evaluated and the results of the evaluation submitted to the
state Chapter One office.
Background of the Study
The use of computers in our society has grown
dramatically during the last thirty years and the use of
computers for educational purposes has mirrored this general
growth (Hudson, 1984). It is not surprising therefore that CAI
has found its way into the Chapter One program.
The computer, as an educational tool, has unlimited
potential. However, most researchers favor the opinion that
it is a neutral machine (Anderson, 1968; Goodlad, O’Toole &
Tyler, 1966; Kent, 1969; Taylor, 1980; Steinburg, 1984)
neither good nor bad in and of itself. It is the decision on how

to best use this machine that determines whether its
potential to enhance daily living and the education of
children will be realized.

In considering the place of computers in education it is
most important to look at the whole. Holistic theory says that
the whole is more important than the sum of its parts and so
it is with computers in education. In order that computers be
used wisely and well, it is necessary to look not only at their
immediate effect on the curriculum and the children involved
but also at the more diverse effects. Educators must develop
a more holistic mindset. They must realize that computers
will never do any one thing in curriculum development or
teaching and learning without affecting other things as well.
There is a need to examine the intended outcomes while
being aware that unintended outcomes will exist and may
ultimately prove to be as important to education as those
intended.
Thompson (1972) clearly states this in, At The Edge
Of History when he says,
All the computers in the world won't help you if your
unexamined and unconscious assumptions on the nature
of reality are simply wrong in their basic conception. All
the computers can do is to help you to be stupid in an
expensive fashion, (p. 165)
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And so there is a need to carefully consider just what it is
educators need to accomplish through the use of computers in
any educational program. There is a need to look carefully at
what has been done previously and review the results of
others attempts to utilize computers as instructional tools
and learn from their experience.
Hudson (1984) asserts that CAI is a technology that will
bring about, for the first time, truly democratic educational
opportunities. He maintains that micro-computer based
learning more than any other educational movement which
preceded it has the potential to be largely free of class or
culture bias (Hudson, 1984). Obviously this element of CAI
has great appeal to the Chapter One program; the ability to
service children of different cultures and backgrounds
without bias.
The rationale by which education changes, improves
and adopts different innovations is not always based purely
upon educational effectiveness. Many previous educational
technologies were adopted, not so much because of their
educational desirability but rather, in response to the
increasing problems of educating very large numbers of
students (Bork, 1980). It is important that appropriate
research be conducted in the present use of CAI within
schools so that we may become more aware of the effects of
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CAI on the educational system and base future judgments on
sound pedagogical facts rather than personal opinion.
Hitchcock (1990) maintains that the number of
Integrated Learning Systems within our nation's schools is
growing and that the majority of these systems have been
purchased through Chapter One funds. He sees this period as
one of experimentation with technology within a wide variety
of school programs. Different models of instruction are being
used and evaluated throughout the schools and within
specific compensatory programs such as Chapter One with
the intent of finding that program which will be the most
effective with the target population.
Ten years have passed since the first personal
computers were placed in classrooms for educational use, and
thirty years have passed since large mainframes and
timesharing were first used as an instructional delivery
system. After all this time and the acquisition and use of
various types of computers and software, the basic debate
regarding the effectiveness of this technology has yet to be
settled among educators and researchers. In fact, time has
only served to further fuel these debates. The basic questions
which still remain to be answered to the satisfaction of all
are: "What difference has computing made in the educational
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process?” and "Has instruction been enhanced through the
use of computers in our schools?”
Despite the current trend of increasing expenditures,
debates regarding the effectiveness of computer assisted
instruction are likely to become more than academic as
educators consider competing demands for allocation of
scarce fiscal resources. Reinhold (1986) asserted that no
backlash against the funding of computers is in sight while
others assert the "start of a great backlash of reaction against
computers in education" (Holloway, Maddus, 1986 p. 58 ). As
competition for funds increases, decision makers at all levels
of education can be expected to subject the case for continued
acquisition of technology to greater scrutiny.
History of Computer Use Within the School System Studied
The school system being studied was among the first
nation-wide to make a commitment to utilizing networked
computer systems for direct student instruction at the
elementary level. Computers were first funded and utilized
as part of the Chapter One Program within this school
system in October of 1982. Two teachers were hired as
Computer Assisted Instructors through Chapter One funding
and were placed at two inner city schools. At these two sites
the newly designated Computer Assisted Instructors set up
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computer networks and established programs to service
Chapter One students in need of additional instruction in
Math and Reading. Each site had four Radio Shack TRS-80
computers networked and sharing information which was
downloaded via RS-32 cables from a host computer. The
network system was based upon the Network III program
developed by Radio Shack / Tandy Corporation.
Each of the Computer Assisted Instructors serviced
thirty students. These students were given computer
assisted instruction for 30 minutes each day, five days a week
for a total of 150 minutes of instruction per week. All
instructional programs were assigned by the Computer
Assisted Instructor and the determination of lesson content
and progress through lessons was made by the instructor.
This model was in place for the 1982-83 school year.
The program was informally evaluated by the Chapter
One administration and the following problems were
identified:
1. The program was not as cost effective as it could be.
One instructor overseeing four computers was not the most
cost effective ratio, more computers should be added to the
network to increase the pupil - teacher ratio and to make
the program more cost effective.
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2. The number and quality of the software programs did
not allow for reinforcement of all concepts taught at the
elementary level. New sources of appropriate software were
needed.
3. The services to Chapter One children were not
equitable under the present plan in which the Chapter One
Computer Assisted Instructor was assigned students separate
from the Chapter One LAMP (math) teacher and the Chapter
One ORB (reading) teacher. Under this plan many Chapter
One eligible children received no computer assisted
instruction at all. This was deemed a serious flaw in the
program and equity of computer access became a primary
goal for the changes made to the Chapter One program for
the 1983-84 school year.
In September of 1983 the Computer Assisted
Instruction component of the Chapter One program within
this school system was expanded. The number of sites
serviced and the number of computers networked at these
sites were increased. New software programs were purchased
and distributed to each of the sites for use with the children.
The distribution of services and access to computer assisted
instruction were also changed to include all Chapter One
students.
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The two original computer networks were upgraded
from four computers to eight computers and three more

positions of Computer Assisted Instructor were added at
three different school sites for a total of five schools serviced.
At each of the five schools the computer assisted instruction
program was still under the control of the Chapter One
program and services limited to those students deemed
Chapter One eligible.
The five sites which had Chapter One Computer
Networks physically maintained the computers in a separate
computer laboratory where students came to receive their
instruction. The additional computers allowed for more
computer time per student and so the protocol was changed.
The computer assisted instruction program at each site was
expanded to include all Chapter One students at the school
serviced by either LAMP (math) or ORB (reading) Chapter
One Teachers. The Computer Assisted Instructors began to
correlate their instruction with the goals set by the other
Chapter One Teachers in the building and no longer were the
primary source of Chapter One instruction. All Chapter One
students in the building were now given two 30 minute
periods of computer assisted instruction each week as part of
the total 150 minutes of Chapter One instruction. Computer
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assisted instruction became a part of the overall Chapter One
service rather than a separate entity.
The software used for instruction was limited to a few
programs purchased through Chapter One and licensed for
use on all Chapter One computer networks within the school
system. The computer software purchased and used was
primarily "K-8 Math” and "Essential Math" Volumes I and II
which were developed by Radio Shack and "Fundamental
Word Focus" and "Random House Tutorial Comprehension"
programs which were developed by Random House
Publishing Company. A few other programs were purchased
over time, but these four computer programs were the basis
for all computer instruction.
These first networks (Radio Shack / Tandy Network III)
had three major drawbacks;
First, the programs were downloaded from floppy disks
at the host computer; a process which was time consuming
and subject to all the flaws inherent with the use of floppy
disks.
Second, the use of RS-232 cabling allowed for no more
than 16 computers to be added to the network and the
transfer time to download programs was made even slower by
the addition of each computer to this network. The transfer of
information (download) for each computer program used had
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to be completed to each computer fully and in sequence
before the network server could move on to begin
downloading information to the next computer on the
network. The major overriding problem was time and a way
was sought to minimize the download time so as to increase
the time on task for the students.
Third, it was difficult to correlate the lessons to the
needs of the students because there was no documentation as
to which concepts were taught by each of the available
computer programs or how these concepts fit into the
curriculum at each grade level as prescribed by the school
system. Clearly some changes needed to be made.
In May of 1984, a committee was formed to write a
series of Computer Software / Curriculum Cross Reference
Guides for each grade level. The eight members of this
committee were all experienced elementary school teachers
and also experienced in the use of the school computer
networks and the software available. They were instructed to
examine the curriculum guides of the school system for each
subject area and each grade level and also to examine all the
software available to the schools and to determine which
concepts were taught or reinforced by each software program.
A series of guides was developed for each grade level,
Kindergarten through grade six. These guides listed each
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skill taught at that grade level and the corresponding
computer program and lesson appropriate to teach or
reinforce each concept. These guides were completed during
the summer and were printed by the school system and
distributed to all teachers.
In September of 1984, the school system signed a long
term lease with Tandy Radio Shack to install networked
computer labs in all 41 of the elementary schools. These labs
contained a minimum of twenty five student stations and
utilized a new and improved networking system developed by
Tandy called Network IV. The decision to adopt the new
Network IV system was made in an attempt to overcome the
drawbacks of the older Network III systems. This newer
Network IV system no longer relied upon floppy disks at the
server or RS-232 cables to transfer data but rather used a 15
megabyte hard drive as a storage device at the server and
twisted wire pair cable to transfer data. The Network IV
system was considerably faster in download time and the
hard disk storage eliminated the need for students or
teachers to handle floppy disks. In addition, each of the hard
disks could be configured to store all the same programs and
to present the teachers and students with a menu of
programs available, thus assuring more consistent computer
usage across school sites.
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It should be noted that the use of computer networks in
1984 was a very new and innovative concept. This urban
school system was far ahead of most school systems in
recognizing the power of a networked computer system
versus the stand alone microcomputer.
A series of workshops was held to train staff at each
school in the use of the computers, the networking system
and the software. Evening classes were also held to educate
parents in the uses of this new technology in the schools.
It soon became clear that teacher training was an issue
which needed to be addressed to maintain and utilize the
computer networks properly. At each school a computer
liaison person was named to oversee the operation of the
school’s computer lab and to be an intermediary between the
school and the central office administration to report any
problems or receive any new information regarding the
computer network. This was an unpaid position and in each
school an "unofficial computer guru” emerged to take on
these duties.
In 1985, the need for more extensive staff computer
training during the regular school day became evident and
the school system created three new staff positions of full
time Computer Teacher Trainers. The primary duty of these
teachers was to train teachers to use computers effectively
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with their students. Each Computer Teacher Trainer was
responsible for 13 schools and visited them on a rotating basis
to instruct teachers in the use of computer technology. These
trainers worked one-to-one with classroom teachers during
the regular school day. In this way all teachers could be
trained and the need to persuade teachers to remain after
school to receive training was eliminated.
In 1986, the position of Computer Coordinator for the
entire school system was created. This person was made
responsible for the educational use of computers in all the
city schools, grades kindergarten through twelve. Other
duties of this position included the development of models for
teacher training, the review and purchase of new software
and hardware, and the repair and maintenance of all
computer equipment.
Prior to this time, these responsibilities had been loosely
divided among the Math Coordinator, the Business
Coordinator and the Central Office staff. The addition of this
position gave an overall focus and cohesiveness to the
Computer Assisted Instruction program within the school
system.
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Chapter One Considers Integrated Learning Systems
In 1986 the Chapter One program again made the
decision to invest in more sophisticated computer equipment
and began investigating the feasibility of installing an ILS
(Integrated Learning System) in four Chapter One schools.
There were two basic reasons for the school system’s
interest in Integrated Learning Systems. The first stemmed
from the capability of the ILS’s to not only present computer
programs as instruction but also to manage that instruction
by pacing students through a series of lessons. The second
was the ability of the ILS to document and prepare reports on
each student’s progress.
Although the computer software and hardware
combination for an ILS would be an expensive investment for
the Chapter One program, there were more reasons why the
administration looked favorably upon the acquisition of ILS’s.
It was felt that the addition of ILS's would provide more
consistent instruction across schools and result in increased
student motivation and time on task than traditional
teaching methods.
The ability to network computers physically into remote
locations such as private schools was seen as another positive
attribute of ILS’s. At this point in time the administration of
the Chapter One Program was caught in a difficult position.
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They were mandated by law to provide services to children
attending private schools but eligible to receive Chapter One
services. However, the law also held that it was unlawful to
place Chapter One teachers, paid by the Federal government,
into private schools to teach. Chapter One had been providing
services at alternate neutral sites close by the private
schools, such as public libraries, but the attendance figures
were low. It was difficult to convince parents to allow their
children to leave the private school each day for 30 minutes
of service when in fact the children would lose up to one hour
of instructional time because of the travel time needed.
Placing computer terminals at the private schools would
allow Chapter One eligible students to be serviced remotely
without actually physically placing a teacher at the site.
In the Spring of 1987, a group of administrators from
the school system began to review several Integrated
Learning Systems developed by various companies including
Prescription Learning, Computer Curriculum Corporation
(C.C.C), WICAT Systems and Educational Systems
Corporations (ESC). Since none of these systems used
TRSDOS, the operating system utilized by the Radio Shack
TRS-80 computers already in use within the school system, it
would not have been possible to interface these programs
with the computer systems already in place.
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This group of administrators, the system-wide
Computer Coordinator, Supervisor of Federal Programs,
Math Coordinator, Chapter One Coordinator, Director of
Reading and English Coordinator, reviewed ILS's to
determine if the content and pacing was appropriate to the
system wide curriculum. During this review process, it
became apparent that the new MSDOS operating system and
IBM compatible personal computers afforded considerably
more power and capability to computer assisted instruction
than the older Network IV system currently in place in all
schools.
Representatives of the school system visited an
elementary school in Lexington, Kentucky, and a middle
school in Yonkers, New York, to view first hand the
Educational Systems Corporation's (ESC) Integrated
Learning System. This group, which included the Computer
Coordinator, Chapter One Coordinator, Math Coordinator
and Federal Programs Supervisor, then made
recommendations to the administration to lease/purchase
four thirty-station networked labs.
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Jostens ILS
In the Spring of 1987, a committee was formed to
explore the possibility of adopting a Computer Assisted
Instruction Program which would be useful in raising student
achievement scores in schools with a high Chapter One
population and a history of low achievement test scores.
Many different computer systems and software bases were
reviewed and a decision was reached to pursue the adoption
of the Education Systems Corporation (ESC) Integrated
Learning System (ILS). After a buyout in 1988, the system
was renamed JOSTENS. Throughout this paper, the name
JOSTENS will be used consistently regardless of the time
frame to which the reference refers.
The selection of the JOSTENS system over all others
was based upon carefully defined criteria. It was determined
that the ILS of JOSTENS best met the needs of the school
system for a computer laboratory which would contain
software compatible in scope and sequence to the current
curriculum in mathematics and language arts from
kindergarten to grade six. The management component of
JOSTENS met the need of the school system for providing
individualized instruction. This management component also
provided the data pertaining to student attendance and
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achievement necessary for Chapter One program
documentation.
The JOSTENS system utilized the latest in computer
technology available at the time of its adoption: networking,
CD-ROM storage and MS-DOS, to present students with
lessons appropriate to their own ability level and learning
style. Lessons are available at all times to all students on the
network, and the scope and sequence of lessons completely
covers the major objectives at each grade level in reading and
math from a readiness level to grade eight. This allows for all
children within an elementary school to be serviced
regardless of their achievement level.
The teaching method utilized in these computer
assisted lessons is especially impressive because it stresses
problem solving and real life applications of skills mastered.
In the JOSTENS system the best and highest use is made of
the computer as an educational medium. Lessons are
presented in a manner which would be impossible using
traditional classroom teaching methods and materials. The
computer is brought beyond being used as an "electronic
workbook", to being used as a tool for learning by each
individual student.
The ability of these computer programs to reinforce
learning though different senses is an asset. Students see and
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hear information simultaneously and input their answers
either kinesthetically through the keyboard or mouse, or
verbally, through a microphone and a voice synthesizer. In
this manner, the learner is able to effectively operate in
whichever modality he/she functions best. This attribute of
the JOSTENS system is especially important to Bilingual
children, children with borderline learning disabilities and
special education students.
Students are first introduced to the JOSTENS system
through a series of orientation lessons and placement tests.
These activities introduce the students to the functions of the
computer, as well as determine the students’ appropriate
entry points to the reading and math curriculum. After
completion of these orientation lessons, the students move
through the computer assisted instruction lessons in both
math and reading at their own pace.
The JOSTENS lessons are presented in a prescribed
scope and sequence which corresponds to the objectives
taught at each grade level. Students work through the
lessons sequentially and teachers have the assurance that
each student will encounter a cumulative course of study
appropriate to his/her ability level and in general accordance
to their classroom experience. However, the JOSTENS
system does have built-in flexibility designed to meet the
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needs of the classroom teacher. JOSTENS is committed to
the goal of "making a difference in education" through a
partnership with the classroom teacher. The input of the
classroom teacher, as to student placement and sequence of
lessons, is given precedence to the built-in computer managed
instruction system. To further assist the classroom teacher in
the integration of the JOSTENS curricula with the classroom
curricula, JOSTENS provides comparison studies which
match the JOSTENS lessons to the objectives of the basal
series used in that particular school. This has been done for
each of the four schools presently using the system. The
correlation of the curriculum cross reference guides, and
methods of utilizing this information effectively to plan
appropriate learning experiences, was explained to the
teaching staff at training sessions prior to program
implementation. These cross reference guides are available
for teacher use and are stored at each JOSTENS lab site.
At the end of each unit of reading and mathematics
lessons, students are administered tests which assess their
mastery of the concepts taught in the unit. Reports based on
these mastery tests may be generated at any time for
individual students or classes. These reports act as an aid to
the teacher in future lesson preparation as they provide
information as to particular skills and levels of mastery.
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Reports may also be generated for parents for their
information as to the progress of their children.
By working with both the lesson descriptions contained
in the curriculum manual, the cross reference guides and
student mastery reports generated by the JOSTENS system,
the teacher can easily monitor students' progress both in the
JOSTENS curricula and the scope and sequence used in the
classroom. These tools enable teachers to integrate classroom
objectives with computer lab activities in order to enrich the
student's learning experience and allow the fullest expression
of individual potential.
Implementation of the JOSTENS Program
In January of 1988, the Educational Systems
Corporation installed three computer laboratories at the
elementary level within the school system. Each site chosen
was an inner city school with a high Chapter One eligible
population and a history of low achievement test scores.
Another criterion used in the selection of sites was a
willingness on the part of the school Principal to adopt such a
pilot project into his / her school.
Each computer laboratory consisted of thirty MS-DOS
compatible student stations networked to a host computer
and CD-ROM storage device. This computer lab configuration
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makes it possible for instruction to be individualized,
delivered and managed according to student needs. Every
student station is equipped with a headset, microphone and
mouse device.
Each student is pre-tested via the computer and the
results of this placement test, along with input from the
child’s teacher, determines the student placement level. After
completion of the initial placement test and the introductory
lessons, each student moves through the curricula at their
own individual pace. Each lesson subsequently viewed by the
student is arranged in accordance with the objectives for
his/her grade level placement. Teachers have the option of
overriding the computer managed sequence of lessons and
can request that the computer lab attendant load specific
lessons for an individual student or groups of students. In
this manner, teachers are empowered to make the ultimate
decision regarding the lessons presented to their pupils.
Teachers are able to either present concepts or review
concepts already taught to their students and the computer
assisted learning lessons of the JOSTENS system can be
coordinated with the teaching / learning experiences of the
students’ own classroom.
The JOSTENS Integrated Learning System courseware,
which is available to all students through the networking
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capability of the hardware, contains over 1,800 different math
and reading lessons sequentially arranged and interspersed
with appropriate criteria testing instruments. The results of
these criteria referenced tests are stored for each student and
class, and reports can be generated for each student or for
each class. These reports are an asset to the teacher in
planning appropriate classroom lessons.
The cost involved in installing a JOSTENS system at a
single site is estimated at $90,000, with annual operating
costs (systems attendant, hardware and software
maintenance ) of $21,000. Different acquisition procedures,
lease-purchase and outright purchase, were employed at
different times and at the four different pilot sites within this
school system.
At each site the laboratory is managed by a full time
computer aide trained by JOSTENS in the proper day-to-day
management of the computer lab. In each pilot elementary
school, students were brought to the computer lab for a
minimum of two twenty-five minute sessions per week. This
is in addition to the Chapter One services they would
normally have received. However, the actual times allotted
to each class varied across program sites. Each class was
accompanied by their teacher, who acted as a resource person
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and circulated amongst students to provide assistance with
content related questions.
At each elementary school site all students from grades
kindergarten through grade six receive CAI services. This
study focuses on Chapter One students only in grades two
through six: This totals approximately 350 students at School
A 150 students at School B, 100 students at School C, and
200 at School D.
The administration and staff at each school site
participated in an in-service program to acquaint them with
the JOSTENS program and the methods by which they could
best integrate Computer Assisted Instruction into their
overall school program. Specially trained personnel were sent
from the JOSTENS headquarters to conduct a series of
training workshops. The workshops were attended both by
the personnel hired specifically to manage the computer labs,
and an administrator from each of the target schools. In
addition, these meetings were also attended by the Chapter
One Coordinator and the system-wide teacher trainers and
Computer Coordinator. The presence of these staff members
assured that there would be more than one knowledgeable
person trained at each target school and that the system-wide
computer staff would also be trained and available for
technical backup and trouble shooting.
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Weekly visits were made to each site by the Account
Manager for JOSTENS, the Chapter One Coordinator and
the Computer Coordinator for the first six months of program
operation. In this way successful program implementation
and a consistent manner of operation between sites were
assured.
After approximately six weeks of successful operation,
an open house was held at each school site and parents and
other interested community members were invited to visit
the school computer lab. An overview of the hardware and
the software was given to all interested parties and parents
were encouraged to actually sit down and use the equipment
themselves.
Assumptions
It is assumed that since the students in this study are
all from urban schools and are eligible for Chapter One
services that they will, for the most part, share a common
socio-economic background. That commonalty may contribute
to a like degree of variables which may have affected the test
scores of these students. These variables include home
setting, influence of culture, parental support for school
programs and the students’ level of self esteem.
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Additional variables may have an affect on the test
scores of the students, yet may not have any direct
relationship to the socio-economic background of the student.
These variables may include teacher attitudes towards
computer assisted instruction, previous computer experience
by students, prior test achievement and the gender of the
student.
It is assumed by this study that students whose test
results were included in this study by virtue of their
enrollment in the Chapter One program received similar
services. Chapter One requires that all students be provided
with services daily for a minimum of thirty minutes and a
maximum of forty-five minutes. It is also required that
Chapter One classes service no more than six students in a
class group and that the grade levels of the members of the
group be the same. For these reasons, it can be assumed that
there was a strong degree of consistency across program sites
and therefore class size is not a variable.
It is also assumed that the degree and quality of
instruction provided by the JOSTENS Integrated Learning
System was consistent across all sites.
The degree of classroom teacher motivation and
commitment to computer assisted instruction is assumed to
have a significant impact upon student achievement test

32

scores. Those having a positive attitude towards computer
assisted instruction are likely to have a positive impact upon
student test scores; conversely, those teachers exhibiting a
negative attitude towards computer assisted instruction
likely to have a negative impact upon student scores.
For the purpose of this study a questionnaire was
developed to rate the opinion of the teachers in each of the
pilot schools towards computer assisted instruction. The
results of this questionnaire are tabulated in Chapter Four
and discussed in Chapter Five. Overall the opinions
expressed by the teachers at all pilot sites were very positive.
Finally, it is assumed that all of the schools in this
study have the support of the administration. The degree of
administrative commitment and attitudes toward the
computer assisted instruction program was determined by
personal interview with the administrator at each pilot site.
It was assumed that a positive attitude from the
administrator would have a rippling effect down to the rest of
the faculty.
Chapter Two will give an overview of the history and
development of computers and computer assisted instruction.
It is important for educators to have an understanding of the
evolution of computers and their use in our society in order
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for them to make rational judgments concerning the use of
computers in education today.

CHAPTER 2
REVIEW OF THE LITERATURE
Integrated Learning Systems History and Use
The use of computers in our society has grown
dramatically during the last thirty years and the use of
computers for educational purposes has mirrored this general
growth (Hudson, 1984). Schools have always had as their
purpose the preparation of students to live in and contribute
to society as well adjusted and functioning adults. However,
today’s schools are being called upon to prepare students for
a future which can not be predicted with any certainty. We
have yet to determine the ultimate role of computers in
society (Anderson, 1968; Taylor, 1980) and education has yet
to clearly determine how computing fits into the general
curriculum of the American school.
This Chapter will serve as an introduction to the
evolution of computers in our society. A good basic
understanding of computer history is essential for today’s
educators in order that they may be better prepared to make
those decisions that will affect the education of tomorrow.
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Many persons (Bork, 1980; Goodlad et. al., 1966;
Hudson, 1984; Taylor, 1980) consider the invention of the
personal computer to be as important to the evolution of
education as was the invention of the printing press. Some
educators (Goodlad et. al., 1966; Schwartz, 1988) maintain
that the impact of the personal computer will revolutionize
the ways in which we think and process information. Others
(Bork, 1989; Goodlad et. al., 1966; Schwartz, 1988) also feel
that schools, and education in general, will be changed by this
new technology.
Bork (1980) goes so far as to assert that by the year 2000,
"the major way of learning at all levels, and in almost all
subject areas will be through the interactive use of
computers" (p. 53). It becomes necessary then for educators
to become familiar with the background and evolution of the
computer and its use in education.
This section of this paper is an overview of the history
of computers and the background which has lead to the
development of educational computer use within our schools.
I will present a chronological history of the development of
the first computers with a review of the historical events
which lead to the development of today’s personal computers.
I will expand this historical perspective with information on
the evolution of educational computing. Specifically, the
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progression from the first uses of time sharing on large
mainframe computers to the more cost effective use of stand
alone personal computers and individual programs and then
finally to the use of Integrated Learning Systems; powerful
networked computer systems that utilize a comprehensive
and cohesive package of instructional courseware.
Evolution of Society Through the Ages
Changes in the way people order their lives have come
about through the discovery of new technologies or ways to
do things. According to traditional thought, the milestones in
the evolution of today’s society included: the development of
agriculture; the Renaissance which brought new ideas and
learning into the 14th century; the development of the
printing press which made the dissemination of information
to all people possible; and the Industrial Revolution which
replaced human power with machine power.
Alvin Toffler, in his provocative book, The Third
Wave (19801. conceptualized historical change differently. He
defines cultural change in terms of three successive waves:
1. The agricultural wave, which changed the lives of
nomadic hunters as they learned to grow and
harvest food crops and later to build the great cities
of the ancient world.
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2. The industrial revolution, which gradually replaced
muscle power with machine power.
3. The information society or third wave which extended
human resources through a succession of micro
electronic innovations that provided sources of data
and the means to communicate it to others. (Toffler,
1980)
Among recent milestones affecting society, each
confronting us with increasing speed, were the techniques of
inventing inventions by means of the scientific method and
the birth of the "electric surround" - Marshall McLuhan’s
(1964, p. 16) phrase to describe the "extensions of man" made
possible by such inventions as the radio, TV, typewriter,
motion pictures and telegraph (McLuhan, 1964).
We find ourselves now in the middle of the
microelectronic age; the developments of recent decades are
having a profound influence on the way we order our lives.
Changes are occurring with such speed that it is difficult to
envision what is likely to take place in the future.
We have come into a new era where adults do not
possess all knowledge; where the roles have been reversed
and the adults are in a position to learn from the intelligent
young. This turn of events was foreseen by the well known
anthropologist Margaret Mead, who authored Culture
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and Commitment; A Study of the Generation Gap (1970). In
this work, she described three cultural styles: the
postfigurative, or traditional; the cofigurative, that in which
most of us have been raised; and the prefigurative, which as
she foretold, is now upon us.
The postfigurative culture, is that in which change is so
slow as to be nearly imperceptible. Mead writes, "that
grandparents, holding their newborn grandchildren in their
arms, cannot conceive of any other future for the children
than their own past lives" (p. 1). The past of the adult is seen
as the future of the child with little, if any, change.
The cofigurative culture is characterized by the
acceptance of the idea that the behavior of each generation
will differ from previous generations, although the elders still
dominate by imposing limits on the young. Conflicts between
generations are commonplace, as the young create and
discard new values. Flexibility becomes important. This is the
model most familiar to our generation, as it best reflects the
culture in which we have grown. War and immigration have
given us a world different from that of our parents and
grandparents. Our lives have been characterized by change
and conflicts over basic values and styles of living.
The technological revolution has brought about an even
greater change and has transformed our society into one
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which is prefigurative, according to the definition given by
Margaret Mead in her writings (Mead, 1970). We, as a
society, have moved into a future for which the past has not
prepared us. The young ask questions never asked before and
use tools which were unknown to the previous generation.
Mead (1970) pointed out that today everyone bom before
World War II is "an immigrant in time” (p. 56), and as such is
ignorant of the full impact of the technological revolution
being waged around them.
Relationships between generations have reversed. The
younger generation is now more knowledgeable than their
elders in technological matters. It was the opinion of Mead
(1970) that bridging this new generation gap would require
that a greater degree of trust be established between
generations. This heightened sense of trust would lead to
greater cooperation between generations and a better
working relationship toward cooperatively solving a new
generation of questions.
We are in the midst of a new age as envisioned by such
noted anthropologists and writers as; Margaret Mead (1970),
Marshall McLuhan (1964) and Alvin Toffler (1980).
The degree to which the computer industry, the
educational establishment and spokespeople of all walks of
life have pushed to create a need for computers is unique in
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the history of products. The underlying sales pitch is fear.
The message is clear, adapt or perish.
Precursors to the Computer
In order to better understand the situation in which we
find ourselves, in regard to computers and their use in
education, it is important to look at the sequence of events
which preceded the invention of the modem computer; those
events that are leading us from current marvels toward such
phenomena as fifth generation computers with artificial
intelligence. Within this section I will discuss those persons
whose contributions were essential to the development of
today's computer. Although they developed mostly
mathematical theory and were not financially successful
during their own time, without their contributions our
present day computers would never have come to be.
J.N. Shurkin in his book, Engines of the Mind: A
History of the Computer (1984), acknowledges the works of
Blaise Pascal, Gottfried Wilhelm von Leibnitz and Charles
Babbage as being the foundation of the computer age.
Blaise Pascal
Blaise Pascal, a French mathematician who lived in the
Seventeenth Century, is recognized today as one of the most
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eminent physicists and mathematicians of his age. He
developed the theory of probability and the first automatic,
mechanical calculator.
Necessity was the reason for his invention. Although
Pascal, at the age of sixteen, had been preparing to write a
concise study of the entire field of mathematics, a change in
his family's circumstances lead directly to his developing the
automatic calculator. His father was appointed Royal
Commissioner in High Normandy for the Tax Service, a post
that called for monumental arithmetical calculations as part
of his tax assessments. His father constantly required Blaise's
assistance in the drudgery of hand totaling endless columns
of numbers. The young Pascal quickly realized the need for
and the possibilities of a mechanical calculating machine and
focused his considerable talents on the invention of such a
device.
Blaise Pascal was only 19 years old when he first
conceived of the automatic calculator but, he was nearly 30
before he sufficiently worked and reworked various models of
his calculator into the final, perfected working model of an
automatic, mechanical calculator which so astounded all of
Europe.
The "Pascaline", as it was named, was essentially like
the manual calculators sometimes still used today. The digits
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1 to 10 were evenly spaced and arranged on a series of cogged
wheels. When each wheel made a complete revolution, it
would in turn shift its neighboring wheel one tenth of a
revolution and in this manner would total each digit counted.
On the top of the "Pascaline" was a series of windows through
which the totals could be read. One could perform either
addition or subtraction operations by dialing numbers on
Pascal's device; the wheels and cogs inside would then align
themselves to show the sum or difference which would then
be displayed in a small window. The machine incorporated
eight movable dials, corresponding to the French system of
currency at the time. However, calculations in the decimal
system could easily be made with a slight adjustment on the
same machine.
Although his accomplishments astonished all of Europe
and won him great acclaim, the "Pascaline" calculator never
was accepted by the business world and was financially a
complete failure. The reasons for the general non acceptance
of the "Pascaline" mirror those expressed today about
computers. There was a general sense that the machine itself
was too complicated and difficult to repair, that it was not
completely accurate, that it was not cost effective in that
human labor was less expensive and that the acceptance of
such a machine by the business community would lead to
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widespread unemployment among bookkeepers and other
types of clerks.
At the age of 30, his many scientific accomplishments
behind him, Pascal was seized by a "great scorn of the world
and an unbearable disgust for all people who are in it"
(Shurkin, 1984 p. 37). He devoted the last nine years of his
life to God, and wrote prolifically on spiritual subjects. Blaise
Pascal died at the age of 39, in 1662, of a brain hemorrhage.
Gottfried Wilhelm von Leibnitz
Another genius in the area of philosophy and
mathematics bom shortly after Pascal in 1646 was Gottfried
Wilhelm von Leibnitz. This German was one of the great
Universalists of all time. His contributions spanned such
diverse areas as natural philosophy, nautical science, optics,
hydrostatics, mechanics and mathematics as well as
diplomatic accomplishments in his role as statesman. He is
also the person who evolved the well - known theorem of
optimism: "Everything is for the best in this best of all
possible worlds." But it is for his mathematical theories and
modifications of Pascal’s calculator that he is best
remembered. He modified Pascal’s calculator so it could
handle multiplication and division problems and for more
than three hundred years these mechanisms developed by
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Pascal and Leibnitz would be the basis for the design and
construction of calculating machines.
Leibnitz was exposed to a scholarly environment early
in life and he acknowledged that the ancient writers had a
great effect on his understanding of the world’s knowledge.
He established two rules for himself: definiteness and clarity
of diction, and doing and saying everything for a purpose and
toward an end. These dicta were to lead him to the study of
logic which became his lifelong passion. He learned to use
knowledge effectively by classifying and systematizing it;
utilizing signs and characters in place on words in his
writings, generalizing terms and bringing every inquiry
under a method and principle. It was his use of these
methods that eventually led to some of his greatest
mathematical contributions.
He conceptualized what is known today as symbolic
logic; an idea which lay mostly dormant until the 1840's when
the English mathematician George Boole added Leibnitz’s
theories to the domain of algebra. It is largely due to the
work of Leibnitz and Boole that the electronic computers of
today evolved to carry out all the logical processes they
foresaw so long ago.
Besides symbolic logic Leibnitz also saw the advantage
of the binary number system for reducing his laws of thought

45

to their simplest terms and conducting the arithmetic
manipulations he required. It would be three hundred years
before the binary scale was found to be more applicable than
the decimal scale to digital computers.
The Leibnitz Calculator was introduced in 1673 and was
the first general purpose calculating device able to meet the
major needs of mathematicians and bookkeepers. It was
based upon Pascal's "Pascaline” and the multiplying machine
developed by Sir Samuel Moreland, Master of Mechanics to
King Charles II of England. Leibnitz’s Calculator proved
superior to either of these devices in that it allowed the user
not only to add and subtract, but also to multiply, divide and
extract square roots. Besides this calculator, which was
widely used during his own time, Leibnitz designed other
calculating machines that proved too complex to be
manufactured in the 17th century. The basic principles of
these calculating machines were exploited later in the 19th
and 20th centuries as precision engineering advanced.
After developing the calculating machine, Leibnitz
returned to his mathematical studies and devoted all of his
spare time to working out some of the elementary formulas
that became the fundamental theorem of calculus. By 1675,
he had presented the notation of differential and integral
calculus. This was not published until 1677, 11 years after Sir
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Isacc Newton’s unpublished discovery, which Newton made
public after Leibnitz's work was published. This lead to a
bitter dispute between the two men. Although Newton may
have developed his formulas before Leibnitz, it is Leibnitz's
mathematical form, names and signs that have come to be
used universally in preference to those of Newton.
During his last years, Leibnitz was almost entirely
neglected and he died on November 14, 1716 at the age of 70,
during an attack of the gout. His death aroused no interest
and the only person present at his burial was his secretary.
Charles Babbage
More than 150 years ago, Charles Babbage projected the
fundamentals on which today's computers operate. In
thousands of detailed drawing he described a machine by
which all mathematical tables could be computed by one
uniform process. He became convinced that it was technically
feasible to construct a machine to compute by successive
differences and to print tables when they were computed. But
the technology was not present during the 19th century to
build the machines he envisioned and so Babbage was
destined to see the fruits of his labor only on paper and in
theory.
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Charles Babbage was born on December 26, 1791, in
Totnes, Devonshire, England. After a classical education at a
boys grammar school, Charles entered Trinity College in
Cambridge, England.

With several others, he formed an

Analytical Society to present and discuss original papers on
mathematics and to interest people in translating the works
of several foreign mathematicians into English. Charles’ work
at Cambridge led him to a critical examination of the
logarithmic tables used to make accurate calculations. He
envisioned that astronomical and nautical tables could be
calculated by machinery.
After graduating from Cambridge, Charles returned to
his home where he began work on the mathematical machine
he envisioned. He became convinced that it was technically
feasible to construct a machine to compute by successive
differences and even to print tables when they were
computed. This machine would thereby avoid may errors
made by compositors; persons whose job it was to compile
figures for printing.
Babbage developed both a Difference Machine and a
Analytical engine, the latter most closely resembles the
present day computer and made use of punched cards to feed
information to the machine. His ideas were met almost
universally with a veil of ignorance and misunderstanding. If
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the technology of the 19th century had been equal to
Babbage’s genius, a computer would have been built by 1822
(Shurkin, 1984).
Geartrains, stepped wheels, vacuum tubes or printed
circuit boards do not of themselves make a computer. Besides
all of these important mechanical developments it took and
entirely original theory of logic to ultimately make possible
the development of the computer.
George Boole in 1854 laid the groundwork for what we
know today as Information Theory through the publication of
his masterpiece, An Investigation of the Laws of Thought
on which are founded the Mathematical Theories of Logic
and Probabilities.
His theory of thought, which was known as Boolean
algebra, recognized three basic logic operations - AND, OR or
NOT -was to become important in the development of the
computer. Because Boole demonstrated that logic can be
reduced to very simple algebraic systems, it was possible for
Babbage and his successors to design mechanical devices that
could perform these necessary logical tasks.
Development of Computers
The history of computers can be divided into distinct
eras. Shelly and Cashman (1980) and also Bitter (1986) define
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this developmental process as having four distinct stages
based upon the type of technology used. The first stage, or
first generation, computers used vacuum tubes. The second
stage which spanned the years 1958 - 1964 brought forth the
second generation computers which utilized the power of the
transistor. The third stage was heralded by the introduction,
in 1964, of third generation computers which used Solid Logic
Technology. The fourth stage and the one most important to
this paper, is defined as beginning with the invention of the
microprocessor in 1969. It was this invention that made the
micro computer or Personal Computer as it came to be known
possible and affordable.
First Generation Computers
The first phase of contemporary electronic computers
began with the invention of the "ABC" or Atanasoff-BerryComputer during the winter of 1937 - 1938 (Sanders, 1983;
Shelly & Cashman, 1980), so named for its inventors Dr. John
V. Atanasoff, a mathematics professor at Iowa State College
in Ames, Iowa, and his assistant, Clifford Berry.
This electronic digital computer was built in response to
a need of Professor Atanasoff for a calculating device to
perform mathematical operations for 20 of his masters and
doctoral candidates. He was unable to find any suitable
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device and so set upon the task to develop one himself
(Sanders, 1983). This first computer used forty-five vacuum
tubes (Bitter, 1986). The vacuum tubes allowed for the
control of electrical current without the need for mechanical
switches, but these vacuum tubes were cumbersome and wore
out quickly (Bitter, 1986).
It is generally agreed (Bitter, 1986; Sanders, 1983;
Shelly & Cashman, 1980) that the design of the "ABC” and
the use of electronics within it provided the foundation for
many of the subsequent advances which took place in the
development of the electronic digital computer.
In 1941 Dr. John W. Mauchly began to work with J.
Presper Eckert, Jr. at the Moore School of Electrical
Engineering at the University of Pennsylvania. According to
Shelly and Cashman (1980), the meeting of these two
pioneers in electronic digital computers conincided with a
war time need of the United States for a way to reduce the
time needed to calculate the trajectories of artillery shells.
At this time, the Army used "Differential Analyzers" to
calculate ballistic tables to produce trajectories for shelling
and bombing (Shelly & Cashman, 1980). Manual computation
of a single trajectory for a given set of conditions normally
took military specialists several hours with manual
calculations. In the crisis of calculating brought on by the
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height of World War II, hundreds of operators were needed
around the clock to develop the needed ballistics tables. In
response to this need, Eckert and Mauchly submitted a memo
to the United States Army in 1943 which outlined a proposal
for building an Electronic Difference Analyzer which would
be able to do the same calculations in thirty seconds (Shelly
& Cashman, 1980). Despite pessimism on the part of their
peers, the Army awarded them a contract and funded the
project to its completion in 1946, some 200,000 man hours
and $400,000 later (Shelly & Cashman, 1980). Ironically the
completion of this machine, named ENIAC (Electronic
Numerical Integrator and Computer), came after the end of
the war which it was contracted for.
The amount of space needed to house and maintain this
first generation computer was impressive. The machine itself
weighed 30 tons, used 18,000 vacuum tubes, needed 130,000
watts of electricity and cost $400,000, a vast sum in the
economy of 1946 (Sanders, 1984; Shelly & Cashman, 1980).
The ENIAC was moved from the Moore School of
Engineering to the Aberdeen Proving Ground in Aberdeen,
Maryland. It remained there in use by the Army not only for
ballistics use but also for various military related projects
such as weather prediction, atomic energy calculations and
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cosmic ray studies until it was retired in 1955 to the
Smithsonian Institute (Sanders, 1984).
Second Generation Computers
The invention of the transistor by Bell Labs in 1947,
made ENIAC virtually obsolete as soon as it was invented.
The three scientists responsible for this discovery, J.
Bardeen, H.W. Brattain and W. Shockley would later receive
the Nobel Prize for their contribution (Shelly & Cashman,
1980). The discovery of the transistor marks the beginning of
the second generation of computers. The transistor combined
electrical circuits in a much more effective way than the
vacuum tube. It was smaller and less costly to manufacture
and maintain.
The first transistorized computer (TRADIC), which
contained 800 transistors, was built in 1954 by Bell
Laboratories (Shelly & Cashman, 1980). Other second
generation computers based on transistors were the Univac II
and the IBM 7090 and 7070 computers systems developed in
1959 (Shelly & Cashman, 1980). These second generation
computers based on the transistor rather than the vacuum
tube were not only faster than their predecessors, they were
also smaller and less costly (Bitter, 1986; Sanders, 1984;
Shelly & Cashman, 1980). Computers were now more
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affordable and could be utilized more extensively in the
business world.
Third Generation Computers
In 1959 the semi conductor chip was developed. It was a
single chip which had the capacity to hold several integrated
electronic circuits within it. This event heralded the birth of
the third generation of computers (Bitter, 1986; Sanders,
1983, Shelly & Cashman, 1980). Third generation computers
used integrated circuitry; silicon chips each of which
contained many tiny transistors (Bitter, 1986). The best
example of a third generation computer is the System/360 a
"family1’ of six computer systems introduced by IBM on April
7, 1964 (Sanders, 1983; Shelly & Cashman, 1980). Because
the distance between the circuits on a chip was much shorter
than it was between the transistors in the second generation
computers, these third generation computers were much
faster and able to utilize a different type of memory called
semiconductor memory (Bitter, 1986).
The transition from second to third generation
computers posed considerable problems for managers,
programmers and operators within the computer industry
(Shelly & Cashman, 1980). The internal design of these newer
third generation computers was so different from their

54

predecessors that the older programs written using symbolic
programming languages for second generation computers
would not work. Not only did programs need to be rewritten
to function on the newer computers, but the skills and
knowledge of thousands of operators and programmers had to
be significantly updated because of the changes in
programming and operations methodologies (Shelly &
Cashman, 1980).
Prior to 1969, Victor Poor, a Datapoint electronics
engineer, had been working on the design and development of
special purpose computers (Sanders, 1983). For each
specialized request made by a customer, Poor and his
associates would design a computer from beginning to end.
Poor realized that such a design method was inefficient. He
theorized that since most processors shared many basic
arithmetic-logic and control elements, a way could be found
to place these control elements on a single silicon chip. These
chips could then be mass produced more cost effectively and
then programmed to perform whatever task was needed.
In 1969, Poor and Harry Pyle, another Datapoint
engineer, developed a model of a micro-processor chip. Since
the company they worked for did not build basic components,
but rather used components produced by others to build
finished computer systems for their customers, Poor and Pyle
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approached two component manufacturers - Texas
Instruments and Intel Corporation - with their model of a
"chip processor". Nothing came from these initial meetings,
but the two companies were now free to use this "chip
concept" at a later time. It was Intel Corporation that would
be the first to successfully implement Poor and Pyles’s theory
(Shelly & Cashman, 1980) into the reality of the
microprocessor and so bring us into the fourth computer
generation.
Fourth Generation Computers
The development of the microprocessor chip in 1970 was
the event which gave the greatest boost to the development
of the personal computer.
In 1969, Dr Ted Hoff, a graduate of Stanford University
and an employee of Intel Corporation was given the
assignment of designing the microelectric components for a
desk top calculator (Shelly & Cashman, 1980). Hoff conceived
of a single silicon chip containing multiple logic circuits
(Shelly & Cashman, 1980). This chip, the Intel 4004,
revolutionized the manufacture of calculators for it could be
programmed to perform multiple specialized calculator
functions. It could handle 4 bits of data at one time. This first
microprocessor chip began the evolution of the Personal
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Computer as more and more companies began to develop new
and faster chips.
In 1974 the first personal sized micro system was
introduced (Sanders, 1983). This 8 bit based system called the
ALTAIR 8800 was geared toward the home hobbyist and was
priced at under $400. The lead article in Popular Electronics
January 1975 issue featured this computer.
In 1975, the first retail store dedicated to the purchase
and repair of micro computer systems was opened in Santa
Monica California. It should be noted that the microcomputer
and most of its enhancements did not emerge from the large
computer companies, but from small enterprises selling
products to do - it - yourself hobbyists (Hudson, 1984).
By 1980 microchips were capable of holding thousands
of integrated circuits on them and one microchip had the
same computing power as the 30 ton ENIAC of 1946.
The Use of Computers in Education
First generation computers were never utilized for
educational purposes. This can be attributed to their
extremely high cost and secondly to the difficulty of
programming them to perform more than one task.
It was not until the second generation of computers
brought their power from the military sector to the college
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campus that computers were utilized for teaching purposes.
The first CAI program, for teaching binary mathematics was
written by two IBM employees, Rath and Anderson in 1958
(Hudson, 1984). They utilized an IBM 650 mainframe as the
master controller and the students used its terminals to
interact with it.
Don Blitzer, at the University of Illinois, was the next
to harness the power of the mainframe to present teaching
material (Blomeyer & Martin, 1991). He used the most
powerful computer available at that time, the Illiac I
(Hudson, 1984). It was the pioneering use and development of
authoring languages lead by Dr. Blitzer which made CAI
possible. He developed a special computer interface program
which allowed teachers with no prior programming
experience or knowledge of computer programming
languages to write CAI lessons. The potential CAI author
simply typed in suitable questions and their corresponding
answers and the authoring program did the remaining work
and presented the student with a complete CAI lesson. It was
thought that in this manner many teachers could break their
curricula down into its component parts and present it
through CAI. The computer programmers could continue to
program and improve the hardware, but the actual CAI
lessons would be controlled by experienced educators. His
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work culminated in the invention and subsequent diffusion of
the PLATO system.
The introduction of new computer systems, such as the
third generation IBM System/360 computers in 1964,
provided the impetus needed for CAI to be looked at in
earnest. These new computers could not utilize the same
operating systems or applications software as previous
computers and so there was a need to quickly and efficiently
train personnel to work with these new computers (Shelly &
Cashman, 1980). In response to this need for training, IBM
and other large companies such as Control Data and Mitre
Corporation began to combine the tenets of programmed
learning with the power of their new computers (Hudson,
1984). These companies were able to create their own
efficient internal training program which utilized the tenents
of programmed learning and broke down complex concepts
into discrete parts. Each component part would be displayed
as a frame on a computer screen and employees would
respond via a keyboard. So, during the 1960’s, while
programmed learning publishers were floundering, while
schools were becoming disenchanted with programmed
learning materials and dropping the method from their
curriculums, while behaviorism was generally looked upon
with suspicion, programmed learning was forging ahead
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within the computer industry (Hudson, 1984). As
programmed learning died, so Computer Assisted Instruction
(CAI) was bom (Hudson, 1984).
Although the cost of third generation computers was far
less than their predecessors, the relatively high cost of these
computers still prohibited school systems, especially
elementary schools, from purchasing and utilizing them
extensively for instruction. However, the computer's
potential for educational use was recognized and an effort
was made to provide schools access to this new technology
through various time-sharing schemes (Taylor, 1980).
Time sharing could be defined as the extended use of a
remotely situated mainframe computer through dedicated
telephone lines. The basic time sharing scenario consisted of
a large mainframe or mini computer, usually housed at a
university, being connected to remote terminal screens
placed in various schools and connected to the server
computer by dedicated phone lines. In this manner, children
could be provided with computer assisted instruction lessons
while physically remaining in their home school (Taylor,
1989).
A good example of a time sharing project was PLATO
(Programmed Logic for Automated Teaching Operations)
which was invented by Dr. Donald Blitzer at the University
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of Illinois in the 1960’s (Blomeyer, 1991). Blitzer saw the need
to separate the programming aspects on CAI from the
educational aspects. He developed the authoring language
necessary to allow educators to input curriculum concepts
directly into a software framework and bypass the need to
learn a separate computer language. In this manner, PLATO
was able to utilize the expertise of a number of subject area
specialists in creating educationally appropriate CAI lessons.
Other time sharing projects were undertaken in the late
1960's including Project LOCAL, in Westwood, Massachusetts
and the Computer Uses in Education Project in Santa
Barbara, California (Anderson, 1968). However, the most
influential educational time sharing project was by far
PLATO.
Taylor (1980) maintains that there are three distinct
modes in which a computer can be used for instruction. The
computer can assume the characteristics of a tutor, a tool or a
tutee. The first uses of CAI, as seen in the PLATO lessons,
were strictly tutorial; the computer was programmed by
experts and the student’s lesson was presented by the
computer which executed the stored software program.
A typical CAI program proceeds in the following
manner. First, the subject matter is presented to the student
by the computer. Next, the student responds. The computer
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then evaluates the student response and from the results of
that evaluation determines what to present next.
The fourth generation of computers brought us the
microcomputer, better known as the personal computer. The
personal computer has only been available since 1977, but it
has changed the whole nature of thinking about computers as
far as schooling is concerned. The personal computer
developed, and continues to improve, at a rate far exceeding
that of the first and second generation computers; the
mainframe and the minicomputer (Hudson, 1984).
The case for personal computers is hard to resist. Their
cost is low and steadily declining as new technologies
increase the capacity and capability and decrease the size of
the equipment. The amount of memory a personal computer
now has far exceeds Idle storage capacity of the giant
computers that in the early years of computer development
filled whole rooms. Sanders (1983) maintains that within a
matter of months after a computer is introduced, it's faced
with two potential successors. One costs the same and has a
much higher performance; the other has the same
performance and costs less (p 237). Another advantage of
personal computers is their flexibility. They can be utilized
for many different purposes and in many different places
because their small size allows for them to be moved to
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different locations as needed. Most important, since personal
computers are self contained units, they are subject to the
control of the user. When used in an educational environment
this places them under the direct control of the student and
of the teacher rather than controlling the student according
to some remote plan.
With the advent of the affordable personal computer,
widespread access to computer use became possible. One
only needs to compare the personal computer revolution with
timesharing on large mainframe computers - the educational
revolution that never happened - to realize the difference.
Timesharing was touted by many as the newest innovation in
education, the possibilities for use of timesharing in
education were seen as limitless (Taylor, 1980). However,
timesharing never became popular and never reached the
potential which many had foreseen. Timesharing of giant
computers failed to catch on in schools with the same
swiftness and spread as personal computer use for several
reasons:
1. Cost. The purchase of a personal computer and
appropriate software is a one time investment.
Timesharing on the other hand required a continual
commitment to ongoing telephone line charges and
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computer use charges according to time. The more a
timesharing system was used, the more it cost.
2. Portability. Personal computers can be moved to
where they are needed; from class to class, school to
school or from school to home. A mainframe
computer is confined to a static location remote from
the terminals and end users it actually services.
3. Reliability. A personal computer is not subject to
’’crashes” which wipe out large amounts of data
input by many users. If a personal computer crashes,
at the worst an individual program might be lost but
the possibility of data recovery is high.
4. Availability. Time sharing leads to competition for
computer time, and because the time was so costly it
was often preempted for administrative use and only
secondarily made available for limited use in
instruction.
With the advent of personal computers a whole new
realm of computing opened. Although manufacturers at first
saw personal computers as home entertainment devices, they
quickly began to realize that the education market was a
sizable one and that they should begin to support
development of instructional software, as well as the home
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entertainment and business programs which were their first
offerings.
The personal computer revolution is unique in
educational experience. It is a grass - roots phenomenon.
Teachers first became hooked on computers themselves and
then introduced them into the classroom (AASA, 1984).
Teachers brought their own computers into the classroom
and began using them with students. They started their own
user groups to provide support for each other and to share
materials.
During the same time period, children were becoming
more familiar with computers after school hours in video
game parlors and from each other. Children who were among
the first to acquire home computers became gurus to their
peers. Suddenly, the newest culture hero was the juvenile
computer hotshot. Headlines, like that of MUSA Today” in the
summer of 1983 which read, "USA’s Whiz Kids Rule the
Computer World”, touted the precocious achievements of
American youth. Theaccompanying story was sub-titled,
"They Show Their Elders New Ways To Think," and went on
to describe the startling accomplishments of young people; an
eleven year old inTexas who authored a syndicated column
about computers, a sixteen year old in California who
designed uncopiable systems to guard against computer
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piracy and founded his own company, and numerous other
children who made substantial amounts of money inventing
computer games.
The computer using child was seen as intellectually
advanced. Parents, who used computers at work, and some
who only read about the potential of the newest technology
put pressure on school boards, administrators and teachers to
use computers. Students brought their own equipment into
the schools creating an enormous pressure for schools to
move in step with the changes going on in the rest of society.
Unlike other innovations legislated from the top down or
introduced first by the Federal Government, a state
department of education or a district administration,
personal computers first appeared on the educational scene
at the instigation of parents, students and teachers.
■h

Schools began acquiring computers in the 1970’s but the
real push for the acquisition of computer hardware came in
the 1980”s (AASA, 1988). The number of microcomputers in
schools doubled between 1980 and 1982 and continued to
increase yearly. By 1983, schools had an estimated 200,000
microcomputers. By mid 1984, the number had jumped to
350,000. A revolution was underway (AASA 1988).
The use of stand alone personal computers within
schools brought about new problems. There were issues of
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control, such as where the computers would be kept;
classrooms vs. computer labs. There were also monetary
constraints related to the purchase of hardware and software.
There were time constraints because of the time needed by
the computers to load the software before student instruction
could begin. In response to these issues, computer
manufacturers developed Local Area Network (LAN)
systems. By using a LAN, computing costs could be lessened
at an educational site as expensive hardware such as hard
disks and printers could be shared by all computers included
in the network. Software could also be shared if configured
and purchased with a network licensing agreement. The use
of LAN for educational use had one major drawback. The
software configured to run on the LAN, but produced by
different software publishers, was not tied to a specific
curriculum. Each piece of software addressed only a few
concepts and scope and sequence of skills across programs
was lacking. Teachers had to individually review and match
software programs to student objectives and then cross
reference those programs to the school’s curriculum as well
as possible. This was a time consuming and often impossible
task. Soon major software publishers saw the merit in
devising whole curriculums on disks or CD-ROM and
marketing the hardware and software as a complete learning
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system. And so the Integrated Learning System or ILS was
bom.
Characteristics of an Integrated Learning System
James Mecklenburger, Director of the Institute for the
Transfer of Technology in Education (ITTE) recognizes that
the ILS movement is an evolution of the innovation in
education begun by the PLATO system in the 1960's. Today's
ILS software owes a debt to PLATO. The concept which
separates an ILS most clearly from other small scale uses of
computers in schools is its scope and sequencing of software
lessons.
An Integrated Learning System utilizes Computer
Assisted Instruction methods but must have other
characteristics as well to be considered an Integrated
Learning System. The most comprehensive description of
what an Integrated Learning System consists of is contained
in the Educational Products Information Exchange (EPIE)
Institute's Report on Integrated Instructional Systems (EPIE,
1990). The EPIE Institute prefers the name Integrated
Instructional System rather than the more common term
Integrated Learning System because the roots of the
Integrated Instructional System are based upon earlier
Computer Assisted Instruction efforts and "as useful as
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such products have been in making instruction more efficient,
they do not possess the level of learner-adaptiveness and
other features that education's yet- to-be-developed
computer-assisted learning systems will one day possess”
(EPIE, 1990, p. 1). We again see the disagreement on just
what term or acronym to attach to this particular mode of
computer based instruction. Hudson, (1984) states that we
can regard this as either scholasticism or the "inevitable
evolutionary struggle within a vigorous new field of
endeavour” (p. 4).
The EPIE Institute defined the following criteria for an
Integrated Instructional System.
An Integrated Instructional System must:
1. Be Computer-Based with the majority of student
work done directly on the computer.
2. Use a Networked system of multiple computers or
computer terminals linked together and sharing a
library of software / courseware provided or
configured by the vendor.
3. Include a Management System which is capable of
gathering and storing data on individual student
performance and progress, options for generating a
variety of printed reports that aggregate these
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results and have some means of assigning students
to appropriate lessons on the system.
4. Include Courseware that covers a major portion of
the Math, Reading, and Language Arts curriculum
spanning several grade levels (usually K-8).
5. Make available to the purchaser on-going updates
and revisions to existing courseware. The purchaser
must also have reasonable assurance that additional
new courseware will be developed to run on the
system. These must be included as part of the
purchase agreement.
6. Provide a correlation between its lessons and an
accepted standard curriculum and provide a
suggested sequence for these lessons.
7. Include all of the above (EPIE, 1990, p. iii).

National funding and spending for personal computers
and related software products in education has increased
dramatically over the years and the percentage of this
amount which is spent on Integrated Learning Systems is
very high. According to the Software Industry Factbook (SIF)
the revenues from seven ILS vendors topped $181 million in
1989. Their proportionate share of the market can be better
realized when that figure is compared to the $210 million
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earned by more than 200 stand alone companies such as
Sunburst, and MECC. (Mageau, 1990)
Cycles of Technological Adoption
The history of computer use in education closely follows
the recurring cycle of technological adoption described in the
work of Larry Cuban (1986). Step one he called, ’’exhilaration,
” next came ’’scientific - credibility,’’ followed by
"disappointment," and finally "teacher - bashing" (p. 5-6).
The "exhilaration" phase began in the 1960’s when time
sharing systems promised to individualize instruction
through programmed instruction. The introduction of the
personal computer started the exhilaration phase anew.
Seymour Papert in his work, Mind storm a (1980) summed up
the enthusiasm for this new educational innovation that had
captured the nation when he wrote:
I believe that the computer presence will enable us to so
modify the learning environment outside the classrooms
that much if not all the knowledge schools presently try
to teach with such pain and expense and such limited
success will be learned as the child learns to talk,
painlessly, successfully, and without organized
instruction (p. 9).
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The scientific - credibility stage quickly followed.
Studies were undertaken to prove the claims of the
reformers. As with most educational studies, the results were
not definitive. Case studies told of previous unmotivated and
underachieving students suddenly excelling in their studies.
While on the other hand, more general studies of specific
programs were not so positive. The proponents of change
selected their supportive analyses while the skeptics chose
theirs (Dockterman, 1988).
It is not altogether clear whether we are presently in
the stage of "disappointment” or "teacher bashing." The
disappointment and the distance between hope and reality
abound. Studies show that the number of computers has
increased, but the effective day to day use of these computers
is yet to be proven. A paper presented to the American
Educational Research Association in 1987 confirmed the
distance between what is and what was planned. Studying an
elementary school at the end of a five year computer
integration plan, the researchers found that the technology
remained far from being successfully integrated into the
curriculum.
While administrators claimed a high degree of teacher
acceptance and integration, a claim supported by
"official" teacher opinion as represented by surv ey
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results, the situation was quite different when we
examined student logs and interviewed and observed
teachers. Indeed, students logs revealed that many
computers were not used during most of the day.
(Woodward & Mathinos, 1987 p. 4)
A great deal of ’’teacher-bashing" has begun. Studies
point to the need for more and improved teacher training and
cite the reluctance of veteran teachers to adopt the new
technology as one of the reasons for program ineffectiveness
or failure. Computer manufacturers such as IBM, Apple and
Tandy regularly schedule teacher seminars. Courses in
interactive technology in education are becoming more
available at colleges and universities. Again, the burden for
the adoption and success of new technology in the classroom
as been laid at the feet of the nation’s teachers. However,
school committees and administrators have failed to provide
teachers with a corresponding amount of time to prepare for
this technology.
What is the Place of the Computer in Education?
The computer has unlimited potential. However, most
researchers favor the opinion that it is a neutral machine,
(Anderson, 1968; Goodlad et. al., 1966; Kent, 1969; Taylor,
1980; Steinburg, 1984) neither good nor bad in and of itself. It
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is our decision on how to best use this machine which
determines whether its potential to enhance our lives will be
realized, or whether we will ultimately make it the
instrument of our own doom.
In considering the place of computers in education it is
most important to look at the whole. Holistic theory tells us
that the whole is more important than the sum of its parts
and so it is with computers in education. In order that we be
able to use them wisely and well we need to look not only at
their immediate effect on the curriculum and the children
involved. Our mindset must become more holistic as we
realize that computers will never do any one thing in
administration or in curriculum development or in teaching
and learning without affecting other things as well. We need
to examine the intended outcomes while being aware that
unintended outcomes will exist and may ultimately prove to
be as important to education as those intended.
All the computers in the world won’t help you if your
unexamined and unconscious assumptions on the nature
of reality are simply wrong in their basic conception. All
the computers can do is to help you to be stupid in an
expensive fashion.
(Thompson, 1972, p. 165)
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Computer Assisted Learning Comes Of Age
Hicks and Hunka (1972) define CAI as any teaching
and learning activities which are aided directly by a
computer.
Keith Hudson, in his book, Introducing CAL; a practical
guide to writing Computer-Assisted Learning Programs
(1984), concluded that Computer Assisted Learning (CAL) is
an example of an idea which had a particularly long gestation
period. In his work Hudson (1984) continually writes of
Computer Assisted Learning (CAL) rather than Computer
Assisted Instruction (CAI). He maintains that the terms are
actually interchangeable but that Computer Assisted
Learning (CAL) is the term used within the United Kingdom
and Computer Assisted Instruction (CAI) is the term most
widely used in the United States (Hudson, 1984). His
material (Hudson, 1984, p. 8 ) shows that the principles of
CAL were first advanced by Socrates. One of the basic
tenents of CAL is the ability of the microcomputer to allow
the student to respond individually, actively and at his own
pace to the CAL program (Steinburg, 1984). The
microcomputer, when used for CAL, is also programmed to
give accurate and immediate feedback to the student
(Steinburg, 1984). Hudson (1984) states that, "this is the
modem equivalent of Socrates walking in the garden with his
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philosophy students, or of Mark Twain’s definition of
education as consisting of a teacher at one end of a log and a
boy at the other" (p. 8).
One to one student teacher interaction is still held in
high esteem, but seldom is it financially appropriate or
realizable given the millions of students to be educated (Bork,
1980). The Socratic method of education disappeared for two
thousand years and was reintroduced as Programmed
Learning (PL) in the 1950’s (Hudson, 1984). Programmed
Learning was based upon the research of B.F. Skinner, the
distinguished Harvard scholar. Programmed learning never
attained widespread acceptance, but was rather transformed
into CAL Suddenly with the advent of the personal computer
it was again feasible to individualize instruction.
Not all educators welcomed computerized instruction
without reservation. In an unpublished paper titled,
"Tyranny, Discipline, Freedom & License; Some Thoughts On
Educational Ideology and Computers", Judah L Schwartz,
Professor of Engineering Science & Technology at
Massachusetts Institute of Technology and Senior Consultant
of the Center for Learning Technology, holds an opposite
view from that of Hudson. Schwartz (1988) maintains that
CAI is methodologically tyrannical and therefore
educationally unsound. He takes exception to software which
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controls the conversation and therefore the learner. He feels

that CAI will prove its worth only when software is developed
which is characterized by discipline and freedom.

He

would

have this software meet three criteria:
1. In the computer - learner interaction, he would have the
learner lead the conversation according to a
predetermined curricular agenda which reflects the
interests of the learner and the teacher and provides
for interaction between them.
2. He would have the computer and its software become
tools of the learner rather than a tool of the teacher.
3. The computer and / or the software should not infer the
intent of the learner but rather be designed simply
to display the consequences of the learner's actions.

Hudson (1984) asserts that CAL is a technology that
will bring about, for the first time, truly democratic
educational opportunities. He maintains that micro-computer
based learning more than an other educational movement
which preceded it has the potential to be largely free of class
or culture bias (Hudson, 1984).
We need to look toward the needs of our culture before
we can determine the ultimate effectiveness of computers
and computer assisted instruction. In the past, many
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educational technologies and reforms, such as radio, movies
and educational T.V., gained only limited acceptance into the
schools or were rejected altogether (Dockterman, 1988).
Other educational innovations were adopted not so much
because of their educational desirability but rather as
responses to the increasing problems of educating very large
numbers of people (Bork, 1980).
Dockterman (1988) maintains that the educational
technologies, such as the chalkboard, the textbook and the
overhead projector, which gained widespread acceptance by
teachers shared three common elements.
Pedagogic Flexibility. Cuban (1984) asserts that
teachers have welcomed technological innovations into their
classrooms only when the technology "helped them do a
better job of what they already decided had to be done" (p.
66). Teachers do not want to change the way that they teach.
In order to gain widespread acceptance the technology must
allow teachers to utilize it in many different ways. It must fit
into their method of teaching and not vise versa.
The computer has the potential to enhance teaching.
Given the right combination of hardware and software,
computer assisted instruction can meld with any teaching
style.
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Support of Teacher Control. Discipline and control
have always been of great concern to teachers. In order to
gain teacher acceptance, a new technology must not undercut
the teacher's control of the classroom (Cuban, 1984;
Dockterman, 1988). Bork (1980) maintains that the most
valuable aspect of the computer in education is that it allows
learning to be interactive, with students constantly in the
role of participant in the learning process rather than
spectators. It is this element of student participation and
time on task which eliminates many control problems within
the classroom and manifests itself as greater motivation and
higher achievement.
Accessibility. The particular technological innovation in
question must be easily accessible to teachers. In addition to
cost and physical placement of the technology, one needs also
to consider the time needed to adequately preview and
prepare lessons which utilize the technology. It is most likely
in this area where we fall short of the mark in properly
integrating computers into schools. Often computers are
placed with little time given to teacher training and less time
allotted on a day to day basis for teacher preparation.
When we view the current use of computers in
education, there are those who feel that we have not gone far
or fast enough. Bork (1980) reminds us that the invention of
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the textbook was a critical moment in education. However,
when thinking about our current stage of development in the
utilization of computers in education, one way to add
perspective to the problem is by remembering that textbooks
were not widely used in education until almost 200 years
after that invention of the printing press (Bork, 1980).
What the Research Shows
The absence of information regarding the use of
computer assisted instruction in educational settings is not
the problem. The problem is that the research concerning
the use of computers, as is the case with much educational
research, shows findings which are mostly inconclusive and
often contradictory. A number of studies have reviewed and
synthesized previous research and findings related to
computer assisted instruction. Edwards (1975), in one of the
first studies of computer assisted instruction, concluded that
traditional instruction supplemented with computer assisted
instruction generally led to higher performance levels and
that some time savings were achieved. Thomas (1979)
supported earlier findings that computer assisted instruction
typically increased achievement as compared with traditional
teaching methods. Burns and Bozeman (1981) presented a
meta-analysis of research studies of computer assisted
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mathematics instructional effectiveness. Their report further
supported the earlier conclusions that mathematics
instructional programs supplemented with computer assisted
instruction were more effective in fostering greater student
achievement. Another meta-analysis synthesized the
findings of 51 computer assisted instruction studies (Kulik et
al., 1983). This study provided additional evidence for the
position that computers can enhance the learning, reduce the
time required for attaining mastery of concepts and produce
positive attitudes towards computing. (Kulik et al, 1983)
The bulk of the research would lead to the conclusion
that computer assisted instruction has positive effects on
student learning. However, most of the research can be
faulted for methodological problems and a failure to provide
conclusive evidence to resolve the question of the
effectiveness of computer assisted instruction.
One primary problem in reviewing the research is
defining what computer assisted instruction is. Although one
can easily understand that it is instruction presented by
computer, the software or courseware varies so dramatically
from study to study that generalizations are difficult to arrive
at (Bozeman & Howe, 1988). There exist approximately
10,000 different educational software programs produced by
700 educational software publishers (Komoski, 1985).
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Obviously the task of designing a study, the results of which
could be generalized, is a formidable if not impossible task.
Current Research On Computer Assisted Instruction
Rist (1991) maintains that there is little policy or
theoretical convergence within the studies done on Computer
Assisted Instruction. He feels that this lack of convergence
can be attributed to the relative youth of the computer
assisted instruction movement within education and to the
decentralized manner in which computers have been acquired
by schools for instructional use. There have been no federal
incentives or mandates for the purchase or use of computers
in classrooms. Decisions to adopt computers and computer
assisted instruction programs have been made on a local
level. In each school system, the decision to adopt computers,
the type of hardware and software used and the way in which
that decision was implemented, have been different.
Consequently, developing a research project which would
take into account these programs and their differences has
not been possible. The individual researcher is left with the
option of studying a single instance, or perhaps several
instances, hoping in this way to be able to generate some
basic site-specific data (Rist, 1991).
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ERIC Clearing House on Information Resources asserts
in its document, Tends and Issues m Educational
Technology 1989. that the results of research do not appear to
have much effect on applications and operations of
educational technology. They maintain that translating
research and theory into practice is a continuing problem for
educators. Their findings support the thesis that researchers
and practitioners perceive this problem from a different
perspective. Researchers wonder why practitioners do not use
the results of their scholarly efforts while practitioners
ponder why researchers do not provide useful principles
expressed in understandable terms which can be used on a
day to day basis in real life settings.
There is another problem which adds to the confusion
when considering research relevant to Computer Assisted
Instruction; that is, the interpretation of evaluation as
research. Misunderstanding of the purpose and procedures of
evaluation may lead to false and misleading conclusions.
The primary purpose of evaluation is to gather data to
support a decision, for example, whether or not to continue or
expand a particular program model. The purpose of research,
on the other hand, is to explore new areas or test hypotheses
in order to discover new facts or revise existing knowledge.
Research, therefore, need not by definition have any direct or
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practical application. Because both evaluation and research
use similar procedures in gathering data, reporting findings
and conclusions, the level to which they are confused is
understandable. Many times the literature fails to clarify the
differences and so often what is actually evaluation passes for
research and what is research as evaluation.
Bozeman and House (1988) feel that educators adopting
computers often erred in the implementation process and also
that the evaluation processes and paradigms used to assess
effectiveness have not always been appropriate. Researchers
all too often find a result that is statistically significant, then
write as if this finding had implied educational significance.
Most of the statistics that researchers use allow them to talk
only about statistical significance - in other words, how likely
was it that the observed outcome occurred by chance.
Studies related to Computer Assisted Instruction
abound, beginning with those which considered the effects on
students of exposure to the first time sharing systems such as
PLATO. Bemadine Stake (1977) conducted a case study
evaluation of PLATO and Fourth Grade Mathematics which
was designed and carried out to gain an in-depth
understanding of the use of PLATO in the classroom. As part
of the Educational Testing Service (ETS) Evaluation Team
studying the National Science Foundation's funded project on
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PLATO mathematics, she documented what effects the
PLATO system had on individual students and teachers over
time. Her study was noteworthy for it naturalistic-response
approach. She studied one teacher and her students over a
two year period. The focus of the study was to gather data on
the culture of the fourth grade classroom and the micro¬
culture of the space around the PLATO terminals as PLATO
was being implemented.
The results showed that the children when pre tested in
the Fall and post tested in the Spring, using the California
Test of Basic Skills (CTBS), had a median gain of 2.2 years.
This is clearly better than the average gain of one year.
Stake (1977) also found that PLATO individualized the
study of mathematics yet also made it possible for children to
share their knowledge and be more aware of what other
children were struggling to learn. "It provided a place for
children’s innate creative and compassionate senses to mix
with the cognitive” (Stake, 1977 p. 107).
C. Dianne Martin (1991), conducted a study,
slaveholder Perspectives on IfejMmplementation of Micros iji
a School District, which examined the mobilization and
implementation stages of introducing microcomputers into a
majority adopter school district. The research was conducted
as a multiple site case study using structured and informal

85

interviews, naturalistic observations, content analysis of
historical documents, computer usage statistics, and stages of
concern data. The observations were conducted in the
classroom and computer labs of three pilot schools, two
elementary and one middle school. The research was
conducted over a six month period from January to June,
1986. Because implementation is a dynamic process that
involves interaction of institutions and individuals, the study
was conducted within a qualitative paradigm. A field based
methodology was used which allowed the researcher to
analyze the implementation process as it was understood by
administrators, teachers and students.
The data collected showed several conflicting major
themes: resistance to innovation, strong grassroots support
for microcomputers, fear of microcomputers, high motivation
to use microcomputers, the influence of early adopter school
districts and the importance of the individual stakeholder in
the implementation process.
The major finding of this study was that educators
adapted the innovation to the delivery system, rather than
adapting the delivery system to take full advantage of the
innovation. This supports the findings of Cuban (1984), and
Dockterman (1988).
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Although the research on Computer Assisted
Instruction is plentiful, little has been written about
Integrated Learning Systems. The EPIE report (1990) on
Integrated Instructional Systems was produced to fill this
void. EPIE reported that they were unable to find any
independently conducted, longitudinal, quantitative studies
on the effectiveness of ILS's. All of the studies done to date
have been funded and carried out by the ILS vendors
themselves. Often the schools studied have been "model” sites
for a particular company’s system. In most cases such sites
receive more services and attention than a typical user site, a
factor which would affect the results of such a study.
The EPIE (1990) study of Integrated Instructional
Systems consisted of hands on evaluations of the courseware
and management systems of eight ILS’s and site visits to
several schools that use each of the systems studied.
Observations were made of actual student use and interviews
were conducted with administrators, teachers, students, and
ILS lab managers at each site. The purpose of the report was
to assist school districts in their efforts to investigate ILS's
before committing themselves to a purchase.
The limitations of the study were basically those of
scope. Since one of the characteristics of an Integrated
Learning System is the extensive amount of software it
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contains ranging over many subject areas, and many ILS’s
contain over 2,000 hours of instruction, the authors of the
study made a decision to examine only lessons in K-8
mathematics, reading, language arts and science. To further
limit the number of lessons which would be reviewed, but to
make the limitation equitable, the authors of this study
determined 10 - 12 "benchmark” objectives in each of the
subject areas and asked the vendors themselves to determine
which of their lessons addressed those particular objectives.
In this way although not every lesson from every vendor was
seen or evaluated, a conscious effort was made to examine a
part which was a representative sample of the whole.
EPIE found a positive reaction on the part of
administrators toward ILS’s. Their reaction was found to be
based largely on satisfactory performance on either a
standardized achievement test (17 schools), a locally
developed test (3 schools), or a test supplied as part of the
ILS package (4 schools). Administrators also cited their own
perceptions and those of teachers of the success of ILS's with
children of differing levels.
A surprising finding of this study was that a school
district's size and wealth had little bearing on whether they
would adopt an ILS. It was determined that once the decision
to purchase an ILS was made, the funds were somehow found
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and allocated. In some cases Chapter One or II monies were
used, in others state grants were used to supplement local
tax dollars.
In all cases, those interviewed - administrators,
teachers, students and lab managers - were positive in their
attitude toward ILS systems. A confounding result was that
in spite of their positive reaction, many of the users were
quick to point out things that frustrate and disturb them in
their day to day experience with their school's ILS. This
approval / frustration rating was widespread. But, it was
these same users who strongly advocated greater use of ILS's
as a mode of instruction in their school, and for other schools
as well.
Where Are We Now and Where Are We Going?
Ten years have passed since the first personal
computers were placed in classrooms for educational use, and
thirty years have passed since large mainframes and
timesharing were first used as an instructional delivery
system. After all this time and the acquisition and use of
various types of computers and software, the basic debate
regarding the effectiveness of this technology has yet to be
settled among educators and researchers. In fact, time has
only served to further fuel these debates. The basic questions
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which still remains to answered to the satisfaction of all are:
"What difference has computing made in the educational
process?" and "Has instruction been enhanced through the
use of computers in our schools?"
Despite the current trend of increasing expenditures,
debates regarding the effectiveness of computer assisted
instruction are likely to become more than academic as
educators consider competing demands for allocation of
scarce fiscal resources. Reinhold (1986) asserted that no
backlash against the funding of computers is in sight while
others assert the "start of a great backlash of rep^^n againsi
computers in education" (Hollo ”
oom^+ition for

Madaus, iy86 p. 58 ). As

increases, decision makers at all levels

oi education can be expected to subject the case for continued
acquisition of technology to greater scrutiny.
Kent maintains that computers will never replace
teachers (Kent, 1969). In his work, Blackboards to
Computers; A Guide To Educational Aids (1969), Kent asserts
that teachers have always been the determiners of what
types of educational technology will succeed. David
Dockterman, in his unpublished thesis, Tools For Teachers:
An Historical Analysis of Classroom Technology (1988),
maintains that teachers alone determine which technological
inventions will be adopted by them and used as tools for
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education. And so it will be with computers and computer
assisted instruction, teachers will determine their future by
accepting and rejecting as they see fit.
Chapter Three will present the background information
concerning this study. The type of study done and the
rational behind the choices made by this researcher will be
explored in detail.

CHAPTER 3
RESEARCH APPROACH AND METHODOLOGY
This Chapter will describe the research approach taken
for this study. It will explain the rationale behind the
decisions made as to school sites studied and the types of
measured used.
Design of the Study
The basic design of this evaluation followed that of the
Quasi-Experimental Model with non-equivalent groups. The
true Experimental Model was immediately ruled out as true
randomization was not possible in this case.
The JOSTENS ILS program was placed by the
administration in those schools which were seen as most in
need of services. The basis for the decision was the number of
Chapter One eligible students and the previous low
achievement test scores of the school as a whole. Non¬
equivalent control groups were used for comparison purposes.
Since this is an actual evaluation of a program currently
in use, no attempt was made to extend the study beyond the
community in question as it would be impossible financially.
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In the same manner, it was determined to be unfeasible to
develop a longitudinal study.

Questionnaires were developed and distributed to
approximately 50 staff members at the pilot schools. These
questionnaires were designed to elicit responses to rate the
opinion of the respondents on a variety of issues related to
Computer Assisted Instruction in general and the JOSTENS
ILS in particular. The areas rated by this questionnaire were
direct student issues, system operation, instructional
software, testing and reporting and curriculum and
instruction.
Personal interviews were held with each of the
Principals of the pilot schools to determine the level of each
Principal’s commitment to CAI at the school level, the
Principal’s background and training in issues related to CAI,
the administrator’s opinion and perception of CAI and its
potential to improve the educational achievement of students
within an elementary school.
Research Questions
The basic research question was, Does the achievement
of Chapter One students, as measured by the Metropolitan
Achievement Test, show greater improvement when they are
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regularly exposed to a structured Computer Assisted
Instruction program utilized in conjunction with traditional
classroom instruction than that of Chapter One students
exposed only to traditional classroom instruction?
Other research questions answered by this study were:
1. Are there particular grades at which the levels of
achievement for Chapter One students using CAI
are statistically significant?
2. Are there particular schools at which the levels of
achievement for Chapter One students using CAI
are statistically significant?
3. Does the attitude of the Principal toward Computer
Assisted Instruction show any relation to the
achievement of Chapter One students using CAI?
4. Does the attitude of the Chapter One teacher toward
Computer Assisted Instruction show any relation to
the achievement of Chapter One students using
CAI?
5. Can the addition of CAI into a school have an
effect on the overall achievement of students in
grades three and six as measured by the state
tests of basic skills?
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There are many difficulties in determining what seem
to be very basic and straightforward questions. This
evaluation design has attempted to provide a framework by
which these basic questions are addressed and also to explore
some of the variables which impact upon the questions.
This study focused upon student achievement outcomes
of the Computer Assisted Instruction Program developed by
JOSTENS and the resultant differences between the
students’ pre and post test scores on the
Metropolitan Achievement Test in the curriculum areas of
Reading and Math. The unit of analysis was the grade level
within schools. Scores were grouped by grades and compared
across schools.
This grouping by grade should not be interpreted as
grouping by class or classroom. Chapter One students are
taken from many different classrooms and ”pulled-outH for
their instruction with a Chapter One teacher by grade and
ability levels. Chapter One students at each grade level do
not necessarily share the same physical classroom or
classroom teacher. They are, by selection, a group of the
lowest achieving students at that grade level within a school.
They are selected from different classrooms and combined
into a group taught by a specially trained Chapter One
teacher in the areas of Math or Reading. The Chapter One
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instruction provided to these students is in addition to the
basic Math or Reading instruction provided by the classroom
teacher.
The introduction of CAI to the pilot schools gave another
dimension to Chapter One services. The Chapter One
students at these four pilot schools received CAI instruction
in addition to those services provided by the Chapter One
teacher.
This research study is an attempt to present an in-depth
analysis of Computer Assisted Instruction (CAI) and, in
particular, the Integrated Learning System (ILS) developed
by JOSTENS and its impact upon the educational growth of
the Chapter One students in grades two through six in four
urban elementary schools.
Data collection for this study had a span of twelve
months and included the subject areas of Reading and Math.
Standardized test score data collected from two
administrations of the Metropolitan Achievement Test were
compared and differences in the pre and post test scores
analyzed.
In addition an attempt was made to analyze the overall
achievement of each school to its historical pattern of
achievement. The state mandated tests of basic skills,
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administered at the third and sixth grade level on a yearly
basis, were the basis for this comparison.
Since the pilot school sites were chosen for their previous
history of low test scores, statistical regression is a threat to
internal validity. This was guarded against by using not only
the Metropolitan Achievement Test for comparison, but also
using the state mandated scores of basic skills as a second
measure. The use of two different instruments and the
analysis of tests over time (historical background) gave the
evaluator an improved idea of the actual casual relationships
between the program and the outcome data.
The Setting
The setting for this study is, demographically, a large
urban school system in the northeast. The population of the
community studied numbers approximately 161,800 with a
minority population of approximately 10 percent. There are
fifty-two schools within the school system which serve 21,052
students in grades preschool through twelve. The percentage
of minority students within the entire school system is 37.2
percent.
There are forty elementary schools within the system
providing educational services for 14,036 students. The
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percentage of minority students within this elementary
school population is 35.3 percent.
The Chapter One Project of this school system utilized a
budget funded at $6,074,600 to provide supportive instruction
in kindergarten (24 schools), and for grades 1-6 in reading (28
schools) and mathematics (22 schools). Non-public school
students eligible for Chapter One services received
instruction at neutral sites as required by law. Eleven schools
were selected to provide Chapter One services through a

school-wide project format rather than the more traditional
"pull out" program. Chapter One services were also provided
to students living in Chapter One eligible attendance areas
but attending any of the seven city-wide de-isolated schools
or three city-wide magnet schools. Four of the Chapter One
schools participated in a CAI project, in addition to the
traditional "pull out" program, and it is these four schools
which are the focus of this study.

The percentage of minority students in the research
sample is shown in Table One.
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Table 1.
Percentage of Minority Students by School

PILOT SCHOOLS

A
B
C
D

45.5%
44.7%
40%
75.2%

ALL 51.35

COMPARISON
SCHOOLS
E
F
G
H

62.4%
61.5%
51%
29.5%

ALL 51.10

The difference in the percentages of minority students
between the population as a whole, the student population
and the research sample reflects the general trend towards
minority isolation within inner city schools, and is significant
to the results of this study. It must be noted that the
inclusion of such innovative programs as JOSTENS
Integrated Learning System computer assisted instruction
program at these magnet schools is an attempt by the school
administration to provide specialized programs at the magnet
schools which will contribute towards a more comprehensive
education for the enrolled students and hopefully will draw
majority students from other school districts and therefore is
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a means of achieving greater racial balance within the system
as a whole.
Of even greater significance to this study than the
numbers of minority and majority students, is the number of
low income students within the system as a whole and more
specifically within the schools chosen for study. Chapter One
services and programs are provided to school systems and to
specific schools within the system based upon the number of
low income children who reside within the boundaries of the
school and/or school system.
The school system as a whole has identified 9,810
students who qualify as low income; this represents a
percentage of 46.6 of the general school population. The
elementary schools contain 7,267 low income students or 52
percent.
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The percentage of low income students in the research
sample is shown in Table Two.
Table 2.
Percentage of Low Income Students by School

PILOT SCHOOLS
A
B
C
D

86%
59%
52%
97%

ALL 73.50

COMPARISON
SCHOOLS
E
F
G
H

92%
95%
80%
86%

ALL 88.25

The higher percentage of low income students
represented by the pilot and comparison schools as compared
to the school system as a whole is consistent with these
schools being designated as eligible for Chapter One services.
The schools and students selected for this research study
possess general similarities to other urban Chapter One
student populations. Because of these similar factors, the
results of this study may therefore be generally applicable to
similar studies of student programs.
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Research Approach
This evaluation of the JOSTENS Computer Assisted
Instruction Program also includes a discussion of the possible
impact of intervening variables affecting student
achievement scores. Although it would not be possible to
absolutely ascertain the significance of any number of
variables which may affect the achievement test scores
studied, those variables which seem most pertinent to the
students, faculty, administration, and schools studied should
be examined.
These variables include:
1. The level of commitment expressed by both the
administration and the staff at each program site.
It should be noted that although the commitment
expressed by both the teachers and the administrators in the
respective buildings may be positive in nature, the politics of
any profession make it difficult, if not impossible, for some to
freely express an entirely truthful opinion. In this regard, one
can only note the subjectivity of those espoused degrees of
commitment to the Computer Assisted Instruction Program.
The level of commitment was measured through the use of
attitudinal surveys specially formulated for this study. This
paper and pencil method minimized the effects of evaluation
apprehension. In order to minimize the effects of mono-
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method bias to construct validity, personal interviews were
conducted with the administrators of all pilot school sites
included in the study. The results of the two measures were
compared and a more realistic view of attitudes was gleaned
from a compilation of both measures.
2. The amount of time dedicated to computer assisted
instruction in each school included in this study.
Differences in time allotted to participation in the CAI
program were compared across sites and grade levels. The
differences in time were related to the differences in
achievement and statistical significance is noted where
applicable.
3. The frequency of appropriate reinforcement of
Computer Assisted Instruction lessons at the
classroom level.
The process model for the JOSTENS program calls for
review of student mastery records by the classroom teacher
and the planning of subsequent classroom activities based
upon the analysis of student mastery reports. Although
ideally it would be most beneficial to the students to have
follow-up time and reinforcement of computer assisted
instruction lessons in their classrooms immediately following
the formal computer assisted instruction time, this may not
always be feasible because of other lesson and non-lesson
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scheduling constraints and the attitude and motivation of the
classroom teacher. Attempts wer made by the evaluator to
determine through questionnaires sent to the classroom
teachers, the extent of consistent follow through on the
classroom teachers' part. However, it was anticipated that
these data pertaining to the relation of CAI and classroom
activities would not have the greatest rate of validity and
would be an area in which internal validity is threatened.
Methods of Data Collection
Data collection consisted of a compilation of Metropolitan
Achievement Test scores from the pilot program sites; four
urban elementary magnet schools, with 410 Chapter One
eligible students in grades two through six tested in the areas
of reading comprehension and vocabulary, and 394 students
tested in the area of mathematics computation and problem
solving.
The comparison schools provided test data for a total of
307 Chapter One eligible students in grades two through six
in the areas of reading comprehension and vocabulary and
240 students in the areas of math computation and problem
solving.
Although this study drew scores from only a small
percentage of the total elementary enrollment, it is believed
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that the students represented in the research group are
similar in many respects to other students in other similar
urban school systems with a high minority, low income
population. Therefore, the results of this study are of the
utmost value to other school systems when contemplating the
adoption or evaluating the effectiveness of a Computer
Assisted Instruction Program.
Attitudinal surveys were developed to measure the
opinions of school staff toward Computer Assisted Instruction
in general and more specifically their attitude in regard to
the JOSTENS' ILS. This written instrument was distributed
to all teachers in the four pilot schools. The results of the
survey were tabulated and then studied for trends within
each school and across schools.
Personal interviews were held with the Principal of
each pilot school and a standard set of questions was asked of
each. The questions were designed to explore the opinions of
these Principals regarding Computer Assisted Instruction in
general, and more specifically their perception of the
Integrated Learning System developed by JOSTENS and
used at their school. The results of the interviews were
tabulated and then studied in relation to the achievement of
students within that school in an attempt to ascertain if there
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is any relationship between the attitude of the Principal
towards CAI and the achievement of the students using CAL
Data Analysis
The methods used to collect the test data results for this
study included the review of the Metropolitan Test scores for
every Chapter One student in grades two through six at each
of the pilot schools. The same data were collected from the
comparison schools.
The test scores were compiled by grade and school.
Achievement was first compared through t-tests for paired
data showing mean gains or losses from pretest to posttest on
the Metropolitan Achievement Test. Scores were shown in
percentile ranks first and then converted to normal curve
equivalent (NCE) scores to allow appropriate statistical
analysis.
Test results were compiled according to grade level and
school. Comparisons were made across all grade levels and
sites. Included in these data for each variable are the
number of cases, the mean pre-test and post-test scores in
percentile and normal curve equivalent (NCE) form, the
mean NCE difference, the standard deviation, standard
error, the correlation and the t value.
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Hypotheses
Hypothesis 1
It is expected that there will be a significant difference
between the Pilot and Comparison school students'
achievement on the Metropolitan Achievement Test in the
area of Reading Comprehension.
Hypothesis 2
It is expected that there will be a significant difference
between the Pilot and Comparison school students'
achievement on the Metropolitan Achievement Test in the
area of Reading Vocabulary.

Hypothesis 3
It is expected that there will be a significant difference
between the Pilot and Comparison school students'
achievement on the Metropolitan Achievement Test in the
area of Mathematics Computation.
Hypothesis 4
It is expected that there will be a significant difference
between the Pilot and Comparison school students'
achievement on the Metropolitan Achievement Test in the
area of Mathematics Problem Solving
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Permission To Conduct This Study
It is required that anyone interested in conducting
research within the school system have the approval of the
Associate Superintendent. This permission was granted with
free access to all schools and records with the stipulation that
the school system and the schools themselves not be
identified by name.
Threats to Internal and External Validity
This study was designed with consideration for both
internal and external validity. Threats to internal validity
were systematically analyzed and either eliminated or
compensated for.
Statistical regression is the greatest threat to internal
validity within this study. Schools were chosen to receive the
JOSTENS Integrated Learning Study and participate in the
pilot group based upon their high percentage of Chapter One
eligible students and a history of low achievement test scores.
This study has attempted to compensate for this factor by
choosing similar schools for comparison and also through the
use of a testing instrument with a high degree of reliability,
the Metropolitan Achievement Test. However, the fact
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remains that by administrative decree the most needy schools
and students received the program first and are therefore the
experimental schools for this study. The comparison schools,
although they are the most similar schools within the system,
are still a bit less needy than the pilot schools. Since students
who start out better tend to progress at a somewhat faster
rate, this must be taken into consideration.
Mortality is another real threat to internal validity in
this study. The inner city schools studied have the highest
incidence of student turnover within the system. Data were
collected only from those students who remained at the
school during the 1989 -1990 school year.
No problems occurred with instrumentation or testing
as both groups, pilot and control, utilized the same testing
instrument and testing conditions.
External validity was enhanced and mono-operational
bias decreased by the use of four pilot sites. The data of all
centers' outcomes were averaged and this result is more
typical than the results from any single source and thus more
generalizable to the population as a whole. Data were also
analyzed by sites, across sites, by different variables and
covariance.
Mono-method bias was also decreased through the use
of two different testing instruments, the
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Metropolitan Achievement Test and the State Test of Basic
Skills, as a data base from which to draw conclusions.
It is my personal opinion that internal validity is the
more important than external validity. If internal validity is
low or non-existent than it is impossible to have an externally
valid study. The main focus of this study was to determine
the success of the JOSTENS program within the school
system and with the target Chapter One population. Internal
validity was therefore the primary consideration.

CHAPTER 4
PRESENTATION AND ANALYSIS OF THE DATA

This chapter presents the data collected during this
study. The basic goal was to determine the effect of Computer
Assisted Instruction upon the achievement of Chapter One
students.
Two different measures of student achievement were
used, the Metropolitan Achievement Test and the State
Mandated Test of Basic Skills. The data from these tests are
reported within this chapter. Data analysis of these two test
instruments support the hypothesis that there would be a
significant difference between the pilot and comparison
school students' achievement following the addition of the
JOSTENS ILS to the Chapter One program.
Another section of this chapter is devoted to the results
of a twenty-one item questionnaire developed to determine
the perceptions of the teachers towards the JOSTENS ILS.
The results of the questionnaire show that the teachers'
attitude toward computer assisted instruction in general, and
the JOSTENS ILS in particular, were very positive. The
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findings support the hypothesis that teacher attitude toward
computer assisted instruction is important to student
achievement.
Personal interviews were conducted with the Principal of
each pilot school and the results of those interviews are also
to be found in this chapter. Overall the attitude of each of the
Principals was very positive however, it may be that the
positive attitude of the Principal was in fact a cover for lack
of in-depth knowledge regarding computer assisted
instruction. The Principals seemed to dwell upon the
administration / custodial aspects of their involvement with
the JOSTENS program rather than their actual supervision
of the program
Student Scores
Test score data from two administrations of the same
standardized test instrument were collected from all Chapter
One students in grades two through six at the four urban
elementary schools which piloted the JOSTENS Integrated
Learning System, and from all Chapter One students in
grades two through six at the four urban elementary schools
chosen as comparison schools. The tests were administered
over a span of one calendar year.
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The pretest consisted of the Metropolitan
Achievement Test administered in May of 1989 and the post
test consisted of the administration of the same instrument
in May 1990. There were a total of approximately 800
children included in the study. Table 3 illustrates the
numbers of students tested at each school in grades two
through six in Reading.
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Table 3.
Number of Students Tested - Reading
PILOT
SCHOOLS

COMPARISON
SCHOOLS

Grade

A

B

C

D

E

F

G

H

Total

Grade 2

39

19

15

21

19

12

8

6

139

Grade 3

31

13

5

22

18

12

8

25

134

Grade 4

33

21

8

26

11

13

11

33

156

Grade 5

32

12

24

15

13

4

15

29

144

Grade 6

36

5

3

30

11

9

17

33

144

Total

171

70

55

114

72

50

59

126

717

The number of students who participated in the
Mathematics portion of the testing is illustrated by Table 4.
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Table 4.
Number of Students Tested - Mathematics
PILOT
SCHOOLS

COMPARISON
SCHOOLS

Grade

A

B

c

D

E

F

G

H

Total

Grade 2

38

19

16

19

14

0

8

1

115

Grade 3

31

13

7

21

12

2

7

31

124

Grade 4

33

21

5

27

8

7

7

29

137

Grade 5

32

12

3

15

9

5

11

29

116

Grade 6

36

6

10

30

7

4

16

33

142

Total

170

71

41

112

50

18

49

123

634

The test data collected from all of the students in this
study were grouped according to grade levels within
individual schools. Statistical analysis was carried out, by
grade, at each school and across schools, to determine the
pre-test mean, the post-test mean and the difference mean
on each dependent variable: vocabulary, comprehension,
computation, and problem solving.
Information on student achievement is contained in
Tables Five through Twenty-Eight. In each of these tables
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the post-test scores have been adjusted for expected annual
gains.
Information on student achievement in the area of
Reading Comprehension is contained in Tables Five through
Nine.
The reading comprehension scores for grade two are
shown in Table Five. One hundred percent of the pilot
schools made gains from the pretest to the post test at this
grade level, while only twenty five percent of the
comparison schools exhibited a gain in student achievement
at this grade level.
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Table 5.
Metropolitan Achievement Test
Reading Comprehension Scores by School
Grade Two
Metropolitan Achievement Test
Reading Comprehension Scores by School
Grade Two
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

2.39

16.02

2.56

9.21

19.63

4.50

2449

19.26

497

8.51

15.62

3.33

-10.72

1478

3.39

-6.90

21.83

6.30

-7.25

20.13

7.12

6.61

9.40

3.84

School
A
N=39
B
N=19
C
N=15
D
N=22

E
N=19
F
N=12
G
N=8
H
N=6

PILOT SCHOOLS
Pre
11.42
38.83
Post
Pre
Post
Pre
Post
Pre

41.23
58.21
67.42
33.97
58.47
36.53

19.42
21.28
16.93
9.50
1428
11.07

Post
45.05
13.93
COMPARISON SCHOOLS
52.30
13.90
Pre
Post
Pre
Post
Pre
Post
Pre
Post

41.58
49.07
42.17
37.50
30.25
38.05
4467

15.52
11.71
12.89
6.22
14743
4.89
5.54

1.82
3.11
4.88
3.88
2.45
3.69
2.36
2.97
3.19
3.56
3.38
3.72
2.20
5.21
1.99
2.26
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The reading comprehension scores for grade
three are shown in Table Six. One hundred percent of the
pilot schools made gains from the pretest to the post test at
this grade level, while only twenty-five percent of the
comparison schools exhibited a gain in student achievement
at this grade level.
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Table 6.
Metropolitan Achievement Test
Reading Comprehension Scores by School
Grade Three
Metropolitan Achievement Test
Reading Comprehension Scores by School
Grade Three
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

2.06

11.23

2.02

2.73

12.13

3.36

3.56

26.21

11.72

1.22

1462

3.12

-1.04

8.77

2.07

-3.37

9.27

2.68

-5.68

11.42

4.03

4.34

15.26

3.05

School
A
N=31
B
N=13
C
N=5
D
N=22

E
N=18
F
N=12
G
N=8
H
N=25

PILOT SCHOOLS
Pre
46.78
15.31
Post
Pre
Post
Pre
Post
Pre

48.84
59.19
61.92
3454
38.40
47.87

17.51
25.57
19.50
15.621
1422
13.82

19.25
Post
49.09
COMPARISON SCHOOLS
Pre
45.93
8.72
Post
Pre
Poet
Pre
Post
Pre
Post

44.89
41.62
38.25
36.05
30.38
57.38
61.72

11.61
10.77
8.56
11.04
13.89
15.43
20.53

2.75
3.15
7.09
5.41
6.98
6.36
2.95
4.10
2.06
2.74
3.10
2.47
3.90
491
3.09
4.11
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The reading comprehension scores for grade four are
shown in Table Seven. All of the schools, both pilot and
comparison made gains from the pretest to the post test at
this grade level.
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Table 7.
Metropolitan Achievement Test
Reading Comprehension Scores by School
Grade Four
Metropolitan Achievement Test
Reading Comprehension Scores by School
Grade Four
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

10.32

11.94

2.08

.68

12.88

2.81

18.11

11.19

3.97

8.10

12.82

2.46

11.27

16.35

5.17

15.78

14.41

3.99

7.60

7.82

2.36

2.39

1438

2.50

School
A
N=33
B
N=21
C
N=8
D
N=27

E
N=10
F
N=13
G
N=ll
H
N=33

PILOT SCHOOLS
Pre
43.37
16.98
Post
Pre
Post
Pre
Post
Pre

53.69
61.12
61.80
27.63
45.75
30.90

20.09
23.59
25.50
7.73
11.73
15.27

Post
39.00
19.50
COMPARISON SCHOOLS
Pre
39.63
8.92
Post
Pre
Post
Pre
Post
Pre
Post

50.90
29.36
45.15
33.21
40.81
20.29
53.45

11.96
12.61
21.77
8.51
10.90
20.29
21.32

2.95
3.49
5.14
5.56
2.73
414
2.94
3.75
2.82
3.78
3.50
6.04
2.56
3.28
3.53
3.71
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The reading comprehension scores for grade five are
shown in Table Eight. Seventy-five percent of the pilot
schools made gains from the pretest to the post test at this
grade level, while only fifty percent of the comparison
schools exhibited a gain in student achievement at this
grade level.
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Table 8.
Metropolitan Achievement Test
Reading Comprehension Scores by School
Grade Five
Metropolitan Achievement Test
Reading Comprehension Scores by School
Grade Five
Test.

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand,
Error

-1.92

12.72

2.24

2.70

1407

4.06

9.14

1493

3.04

402

10.97

2.83

.53

11.67

3.23

-2.50

16.97

8.48

3.18

8.70

2.24

-1.12

10.76

1.99

School
A
N=32
B
N=12
C
N=24
D
N=15

E
N=13
F
N=4
G
N=15
H
N=29

PILOT SCHOOLS
Pre
1416
49.39
Post
Pre
Post
Pre
Post
Pre

47.46
59.21
61.91
38.89
48.04
47.10

12.59
13.60
16.97
12.32
12.15
16.92

Post
51.13
14.58
COMPARISON SCHOOLS
Pre
46.53
14.37
Post
Pre
Post
Pre
Post
Pre
Post

47.07
30.75
28.25
38.34
41.53
53.57
52.44

1488
16.13
11.23
9.36
8.74
12.42
13.55

2.50
2.22
3.92
4.90
2.51
2.48
4.37
3.76
3.98
412
8.06
5.61
2.41
2.25
2.30
2.51
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The reading comprehension scores for grade six are
shown in Table Nine. Seventy-five percent of the pilot
schools made gains from the pretest to the post test at this
grade level, and seventy-five percent of the comparison
schools also exhibited a gain in student achievement at this
grade level.
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Table 9.
Metropolitan Achievement Test
Reading Comprehension Scores by School
Grade Six
Metropolitan Achievement Test
Reading Comprehension Scores by School
Grade Six
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

8.40

15.83

2.63

6.56

8.75

3.91

27.33

1402

8.09

-5.79

17.68

3.23

490

9.25

2.79

6.35

8.63

2.87

5.78

7.24

1.75

.28

10.70

1.86

School
A
N=36
B
N=5
C
N=3
D
N=30

E
N=ll
F
N=9
G
N=17
H
N=33

PILOT SCHOOLS
Pre
40.82
14.45
Post
Pre
Post
Pre
Post
Pre

49.22
52.64
59.20
35.66
63.00
51.22

14.12
24.57
27.20
14.77
3.46
19.74

Post
45.43
1483
COMPARISON SCHOOLS
Pre
36.63
9.68
Post
Pre
Post
Pre
Post
Pre
Post

41.54
31.08
37.44
36.27
42.05
46.34
46.06

13.53
478
7.50
7.95
8.01
15.12
15.58

2.41
2.35
10.98
12.16
8.53
2.00
3.60
2.70
2.91
408
1.59
2.50
1.92
1.94
2.63
2.71
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Information on student achievement in the area of
Reading Vocabulary is contained in Tables 10 through 14.
The vocabulary scores for grade two are shown in
Table Ten. One hundred percent of the pilot schools made
gains from the pretest to the post test at this grade level,
while only fifty percent of the comparison schools exhibited
a gain in student achievement at this grade level.
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Table 10.
Metropolitan Achievement Test
Vocabulary Scores by School
Grade Two
Metropolitan Achievement Test
Vocabulary Scores by School
Grade Two
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

468

18.22

2.91

1.13

18.10

415

15.11

22.98

5.93

7.82

19.21

409

-1.18

16.41

3.86

-11.45

28.75

8.30

6.61

2411

8.52

11.98

21.62

8.82

School
A
N=39
B
N=19
C
N=15
D
N=22

E
N=18

\

F
N=12
G
N=8
H
N=6

PILOT SCHOOLS
Pre
3482
14.88
Post
Pre

39.51
66.28

Post
Pre

67.42
28.20

Post
Pre

43.31
33.08

20.21
19.83
11.03
10.90
20.49
12.80

Post
40.90
20.00
COMPARISON SCHOOLS
Pre
48.22
13.47
Post
Pre

47.03
46.53
35.08
28.01

Post
Pre
Post
Pre

3462
36.51

19.31
13.59
17.40
8.57
20.50
11.75

2.38
3.23
455
2.53
2.81
5.29
2.72
4.26
3.17
455
3.92
5.02
3.03
7.25
479

•

Post

48.50

12.88

5.25
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The vocabulary scores for grade three are shown in
Table Eleven. One hundred percent of the pilot schools made
gains from the pretest to the post test at this grade level,
while only fifty percent of the comparison schools exhibited
a gain in student achievement at this grade level.
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Table 11.
Metropolitan Achievement Test
Vocabulary Scores by School
Grade Three
Metropolitan Achievement Test
Vocabulary Scores by School
Grade Three
Test.

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

2.48

13.52

2.42

8.23

15.63

4.33

6.28

21.20

9.48

1.87

20.167

4.30

12.22

17.10

403

-5.24

12.23

3.53

1.52

14.46

5.11

-3.86

13.64

2.72

School
A
N=31
B
N=13
C
N=5
D
N=22

E
N=18
F
N=12
G
N=8
H
N=25

PILOT SCHOOLS
Pre
44.48
15.63
Post
Pre
Post
Pre
Post
Pre

46.96
57.60
65.84
35.52
41.80
42.98

17.47
20.06
10.38
8.37
16.70
14.23

Post
44.86
1410
COMPARISON SCHOOLS
Pre
45.05
13.10
Post
Pre
Post
Pre
Post
Pre
Post

57.27
39.49
34.25
34.86
36.38
60.18
56.32

13.48
15.75
10.19
7.11
16.45
15.06
18.45

2.80
3.13
5.56
2.88
3.74
7.47
3.03
3.00
3.08
3.17
4.55
2.94
2.51
5.81
3.01
3.69
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The vocabulary scores for grade four are shown in
Table Twelve. Seventy-five percent of the pilot schools made
gains from the pretest to the post test at this grade level,
while only fifty percent of the comparison schools exhibited
a gain in student achievement at this grade level.
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Table 12.
Metropolitan Achievement Test
Vocabulary Scores by School
Grade Four

Metropolitan Achievement Test
Vocabulary Scores by School
Grade Four
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

12.91

13.76

2.39

-1.60

13.89

3.03

25.30

17.83

6.30

13.15

15.33

2.89

7.70

8.86

2.80

19.62

14.06

3.90

-2.10

1486

4.48

-2.98

13.73

2.39

School
A
N=33
B
N=21
C
N=8
D
N=28

E
N=10
F
N=13
G
N=ll
H
N=33

PILOT SCHOOLS
16.58
Pre
41.38
Post
Pre
Post
Pre
Post
Pre

54.30
61.84
60.23
28.82
5412
33.05

15.96
21.32
1469
14.72
10.56
16.13

Post
46.21
18.05
COMPARISON SCHOOLS
Pre
45.00
13.72
Post
Pre
Post
Pre
Post
Pre
Post

52.70
28.53
48.16
45.38
43.27
56.28
53.30

13.95
20.00
19.22
15.96
16.07
18.03
15.38

2.88
2.77
4.65
3.20
5.20
3.74
3.04
3.41
434
442
5.54
5.33
4.81
484
3.13
2.67
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The vocabulary scores for grade five are shown in
Table Thirteen. Fifty percent of the pilot schools made gains
from the pretest to the post test at this grade level, while
only twenty-five percent of the comparison schools exhibited
a gain in student achievement at this grade level.
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Table 13.
Metropolitan Achievement Test
Vocabulary Scores by School
Grade Five

Metropolitan Achievement Test
Vocabulary Scores by School
Grade Five
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

-487

15.98

2.82

-4.72

13.96

4.03

17.50

13.73

2.80

3.48

17.27

446

-496

19.24

5.33

.95

5.18

2.59

-10.31

14.96

3.86

-.03

12.47

2.31

School
A
N=32
B
N=12
C
N=24
D
N=15

E
N=13
F
N=4
G
N=15
H
N=29

PILOT SCHOOLS
52.62
19.47
Pre
Post
Pre
Post
Pre
Post
Pre

47.75
66.89
62.16
42.91
60.41
43.78

16.61
9.88
17.18
14.18
13.08
20.80

Post
47.26
15.50
COMPARISON SCHOOLS
Pre
51.26
17.43
Post
Pre
Post
Pre
Post
Pre
Post

46.30
2480
25.75
50.65
40.34
54.17
54.13

15.45
6.81
10.50
15.03
7.55
12.52
15.32

3.44
2.93
2.85
4.96
2.89
2.67
5.37
4.00
483
428
3.40
5.25
3.88
1.94
2.32
2.84

133

The vocabulary scores for grade six are shown in Table
Fourteen. Fifty percent of the pilot schools made gains from
the pretest to the post test at this grade level, while
seventy-five percent of the comparison schools exhibited a
gain in student achievement at this grade level.
It is interesting to note that the student pre-test scores
at the pilot schools which showed declines in student
achievement were well above average. After one year’s
instruction their scores were adjusted to account for an
expected years gain and they then tested lower, but still
remained above average.
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Table 14.
Metropolitan Achievement Test
Vocabulary Scores by School
Grade Six

Metropolitan Achievement Test
Vocabulary Scores by School
Grade Six
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

3.51

11.25

1.87

-3.66

8.66

3.87

26.10

6.81

3.93

-9.98

18.42

3.36

5.01

20.91

6.31

.28

7.94

2.64

463

13.91

3.27

-5.25

9.77

1.70

School
A
N=36
B
N=5
C
N=3
D
N=30

E
N=ll
F
N=9
G
N=18
H
N=33

PILOT SCHOOLS
Pre
43.53
1466
Post
Pre
Post
Pre
Post
Pre

47.05
61.06
57.40
38.56
6466
50.64

16.16
27.62
2438
8.69
10.97
17.28

Post
40.66
14.70
COMPARISON SCHOOLS
46.61
Pre
19.05
Post
Pre
Post
Pre
Post
Pre
Post

51.63
30.37
30.66
42.20
46.83
51.52
46.27

18.22
8.96
7.22
8.00
13.91
15.18
15.86

2.44
2.69
12.35
10.90
5.01
6.33
3.15
2.68
5.74
5.49
2.98
2.40
1.88
3.28
2.64
2.76
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Information on student achievement in the area of
Mathematics Computation is contained in Tables 15 through
19.
The computation scores for grade two are shown in
Table Fifteen. Fifty percent of the pilot schools made gains
from the pretest to the post test at this grade level, while
sixty-seven percent of the comparison schools exhibited a
gain in student achievement at this grade level.
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Table 15.
Metropolitan Achievement Test
Mathematics Computation Scores by School
Grade Two

Metropolitan Achievement Test
Mathematics Computation Scores by School
Grade Two
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

-1.96

2425

3.93

-2.37

22.65

5.19

15.80

2491

6.22

7.12

25.05

5.74

5.25

15.52

4.15

-11.41

20.14

7.12

School
A
N=38
B
N=19
C
N=16
D
N=19

E
N=14
F
N=0
G
N=8
j
j

H
N=1

PILOT SCHOOLS
Pre
45.62
19.72
Post
Pre
Post
Pre
Post
Pre

43.65
59.95
57.57
27.82
43.62
47.82

17.33
23.09
16.69
13.78
25.98
20.94

Post
5494
26.06
COMPARISON SCHOOLS
Pre
4492
1463
Post
Pre
Post
Pre
Post
Pre

3.20
2.81
5.29
3.83
3.44
6.49
480
5.98
3.91

50.07

10.89

2.91

83.03

19.08

6.74

71.62
29.90

21.30

7.53
44.10

Post

7400

*
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The computation scores for grade three are shown in
Table Sixteen. All of the schools, both pilot and comparison
made gains from the pretest to the post test at this grade
level.
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Table 16.
Metropolitan Achievement Test
Mathematics Computation Scores by School
Grade Three
Metropolitan Achievement Test
Mathematics Computation Scores by School
Grade Three
Test-

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

5.14

23.18

4.16

2.26

13.94

3.86

13.37

15.69

5.93

13.36

16.91

3.69

10.30

2458

7.09

11.85

6.43

4.55

2.62

8.76

3.31

.23

22.33

401

Stand. !
Error

School
A
N=31
B
N=13
C
N=7
D
N=21

E
N=12
F
N=2
G
N=7
H
N=31

PILOT SCHOOLS
Pre
53.08
21.89
Post
Pre
Post
Pre
Post
Pre

58.22
54.12
56.38
37.62
51.00
51.40

12.11
16.50
1425
10.53
12.93
21.62

Post
64.76
19.53
COMPARISON SCHOOLS
Pre
51.19
19.98
Post
Pre
Post
Pre
Post
Pre
Post

61.50
48.65
60.50
33.94
36.57
66.24
66.48

14.46
5.58
12.02
8.86
9.74
13.49
20.05

3.93
2.17
4.57
3.95
3.98
488
471
426
5.76
417
3.95
8.50
3.35
3.68
2.42
3.60
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The computation scores for grade four are shown in
Table Seventeen. One hundred percent of the pilot schools
made gains from the pretest to the post test at this grade
level, while seventy-five percent of the comparison schools
exhibited a gain in student achievement at this grade level.

140

Table 17.
Metropolitan Achievement Test

Mathematics Computation Scores by School
Grade Four
Metropolitan Achievement Test
Mathematics Computation Scores by School
Grade Four
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

-2.12

20.27

3.52

2.77

18.41

4.01

16.32

13.15

5.88

3.36

16.68

3.21

.22

19.85

7.02

8.87

11.17

422

24.12

2429

9.18

-10.56

17.94

3.39

School
A
N=33
B
N=21
C
N=5
D
N=27

E
N=8
F
N=7
G
N=7
H
N=28

PILOT SCHOOLS
61.45
21.40
Pre
Post
Pre
Post
Pre
Post
Pre

59.33
57.41
60.19
29.48
45.80
45.59

22.24
18.70
15.01
11.49
7.69
18.90

Post
48.96
15.67
COMPARISON SCHOOLS
Pre
51.90
13.78
Post
Pre
Post
Pre
Post
Pre
Post

52.12
40.27
49.14
45.30
70.42
60.60
50.03

11.39
6.31
9.75
17.06
17.60
21.47
13.22

3.72
3.87
408
3.27
5.14
3.44
3.63
3.01
487
4.02
2.38
3.68
6.45
6.65
405
2.49
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The computation scores for grade five are shown in
Table Eighteen. One hundred percent of the pilot schools
made gains from the pretest to the post test at this grade
level, while only fifty percent of the comparison schools
exhibited a gain in student achievement at this grade level.
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Table 18.
Metropolitan Achievement Test
Mathematics Computation Scores by School
Grade Five

Metropolitan Achievement Test
Mathematics Computation Scores by School
Grade Five
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

6.27

13.87

2.45

7.29

13.05

3.76

2.63

13.92

8.04

7.04

19.86

5.13

5.80

13.32

444

-16.92

6.60

2.95

-5.31

12.75

3.84

6.89

19.89

3.69

School
A
N=32
B
N=12
C
N=3
D
N=15

E
N=9
F
N=5
G
N=ll
H
N=29

PILOT SCHOOLS
15.40
Pre
52.19
Post
Pre
Post
Pre
Post
Pre

58.46
36.37
43.66
38.03
40.66
57.68

20.00
16.67
12.54
7.69
10.26
23.90

15.07
Post
64.73
COMPARISON SCHOOLS
Pre
31.32
13.33
Post
Pre
Post
Pre
Post
Pre
Post

37.12
37.92
21.00
44.59
39.27
48.76
55.65

6.22
12.63
11.22
15.00
8.24
17.22
16.02

2.72
3.53
4.81
3.62
4.44
5.92
6.17
3.89
4.44
2.07
5.64
5.02
4.52
2.49
3.19
2.97
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The computation scores for grade six are shown in
Table Nineteen. Fifty percent of the pilot schools made gains
from the pretest to the post test at this grade level, while
seventy-five percent of the comparison schools exhibited a
gain in student achievement at this grade level.
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Table 19.
Metropolitan Achievement Test
Mathematics Computation Scores by School
Grade Six
Metropolitan Achievement Test
Mathematics Computation Scores by School
Grade Six
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

18.45

17.04

2.84

-476

18.43

7.53

9.38

11.36

3.59

-10.90

20.44

3.75

12.75

15.49

5.85

-9.90

16.92

8.46

6.65

13.06

3.26

10.90

12.25

2.13

School
A
N=36
B
N=6
C
N=10
D
N=30

E
N=7
F
N=4
G
N=16
H
N=33

PILOT SCHOOLS
Pre
46.90
11.85

1.97

Post
Pre

2.82
8.40

Post
Pre
Post
Pre

65.36
63.26
58.50
38.92
48.30
73.80

16.96
20.57
23.07
7.32
1495
22.77

Post
62.90
20.61
COMPARISON SCHOOLS
Pre
34.67
13.10
Post
Pre
Post
Pre
Post
Pre
Post

47.42
29.90
20.00
39.96
46.62
42.91
53.81

9.84
6.06
19.74
17.30
15.44
13.99
16.40

9.41
2.31
4.72
4.15
3.76
4.95
3.72
3.03
9.87
4.32
3.86
2.43
2.85

j
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The mathematics problem solving scores for grade two
are shown in Table Twenty. Seventy-five percent of the pilot
schools made gains from the pretest to the post test at this
grade level, while only thirty-three percent of the
comparison schools exhibited a gain in student achievement
at this grade level.
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Table 20.
Metropolitan Achievement Test
Mathematics Problem Solving Scores by School
Grade Two

Metropolitan Achievement Test
Mathematics Problem Solving Scores by School
Grade Two
Test.

Mean
%tile

Stand.
Dev.

Stand,
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

.48

19.44

3.15

-.20

1483

3.40

11.68

19.46

486

6.69

22.71

5.21

1.27

16.21

4.33

-6.75

27.05

9.56

School
A
N=38
B
N=19
C
N=16
D
N=19

E
N=14
F
N=0
G
N=8
H
N=1

PILOT SCHOOLS
Pre
53.51
18.55
Post
Pre
Post
Pre
Post
Pre

54.00
69.77
69.57
35.95
47.62
44.25

21.50
17.80
16.19
12.55
19.87
14.86

Post
50.94
23.11
COMPARISON SCHOOLS
Pre
50.36
13.80
Post
Pre
Post
Pre
Poet
Pre

3.01
3.49
4.08
3.71
3.14
497
3.41
5.30
3.69

51.64

9.45

2.52

68.00

22.89

8.09

61.25
50.00

2445

8.64
-2400

Post

26.00
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The mathematics problem solving scores for grade
three are shown in Table Twenty-one. Seventy-five percent
of the pilot schools made gains from the pretest to the post
test at this grade level, while only fifty percent of the
comparison schools exhibited a gain in student achievement
at this grade level.
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Table 21.
Metropolitan Achievement Test
Mathematics Problem Solving Scores by School
Grade Three

Metropolitan Achievement Test
Mathematics Problem Solving Scores by School
Grade Three
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

-7.32

16.60

2.98

13.73

14.26

3.95

.77

13.55

5.12

436

15.67

3.42

.10

14.06

406

3.15

35.58

23.75

-1.57

8.82

3.33

-15.07

18.90

3.39

School
A
N=31
B
N=13
C
N=7
D
N=21

E
N=12
F
N=2
G
N=7
H
N=31

PILOT SCHOOLS
Pre
62.39
17.71
Post
Pre
Post
Pre
Post
Pre

55.06
48.56
62.30
45.08
45.85
55.87

11.29
18.20
18.14
9.22
1401
21.24

Post
22.55
60.23
COMPARISON SCHOOLS
Pre
52.06
18.26
Post
Pre
Post
Pre
Post
Pre
Post

52.16
40.35
43.50
46.57
45.00
71.65
56.58

13.34
15.91
17.67
12.30
12.76
15.91
21.07

3.18
2.02
5.04
5.03
3.48
5.29
4.63
4.92
6.27
3.85
11.25
12.50
4.64
482
2.85
3.78
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The mathematics problem solving scores for grade four
are shown in Table Twenty-two. One hundred percent of the
pilot schools made gains from the pretest to the post test at
this grade level, while only fifty percent of the comparison
schools exhibited a gain in student achievement at this
grade level.
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Table 22.
Metropolitan Achievement Test
Mathematics Problem Solving Scores by School
Grade Four
Metropolitan Achievement Test
Mathematics Problem Solving Scores by School
Grade Four
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand,
Error

9.30

1460

2.54

8.61

18.27

3.98

2.34

13.97

6.24

5.55

15.63

3.00

-3.21

19.69

6.96

6.41

15.07

5.69

5.37

7.88

2.97

-1.59

1430

2.65

School
A
N=33
B
N=21
C
N=5
D
N=27

E
N=8
F
N=7
G
N=7
H
N=29

PILOT SCHOOLS
Pre
54.02
21.89
Post
Pre
Post
Pre
Post
Pre

63.33
63.24
71.85
38.86
41.20
43.29

18.52
20.13
20.78
473
9.65
17.02

Post
18.84
48.85
COMPARISON SCHOOLS
Pre
45.21
12.61
Post
Pre
Post
Pre
Post
Pre
Post

42.00
34.72
41.14
41.62
47.00
55.93
54.34

12.47
7.44
1430
6.35
11.64
19.71
22.63

3.81
3.22
4.39
4.53
2.11
431
3.27
3.62
4.45
441
2.81
5.40
2.40
4.40
3.66
420

j
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The mathematics problem solving scores for grade five
are shown in Table Twenty-three. Fifty percent of the pilot
schools made gains from the pretest to the post test at this
grade level, while none of the comparison schools exhibited a
gain in student achievement at this grade level.
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Table 23.
Metropolitan Achievement Test
Mathematics Problem Solving by School
Grade Five

Metropolitan Achievement Test
Mathematics Problem Solving Scores by School
Grade Five
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

•497

20.68

3.65

-.63

11.47

3.31

8.86

20.65

11.92

-400

26.39

6.81

-8.52

11.00

491

-442

11.43

3.44

-1.04

16.30

3.02

School
A
N=32
B
N=12
C
N=3
D
N=15

!

E
N=0
F
N=5

i

G
N=ll
H
N=29

PILOT SCHOOLS
Pre
55.35
15.85
Post
Pre
Post
Pre
Post
Pre

50.37
60.62
60.00
38.13
47.00
58.13

22.60
17.37
1488
20.14
3.46
26.56

9.79
Post
54.13
COMPARISON SCHOOLS
Pre
Post
Pre
Post
Pre
Poet
Pre
Post

34.12
25.60
43.51
39.09
53.66
52.62

8.13
10.59
6.21
11.85
17.83
1427

2.80
3.99
5.01
4.29
11.62
2.00
6.85
2.52

3.63
473
1.87
3.57
3.31
2.65
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The mathematics problem solving scores for grade six
are shown in Table Twenty-four. Seventy-five percent of the
pilot schools made gains from the pretest to the post test at
this grade level, while one hundred percent of the
comparison schools exhibited gains..
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Table 24.
Metropolitan Achievement Test
Mathematics Problem Solving by School
Grade Six
Metropolitan Achievement Test
Mathematics Problem Solving Scores by School
Grade Six
Test

Mean
%tile

Stand.
Dev.

Stand.
Error

Diff.
Mean

Stand.
Dev.

Stand.
Error

10.30

14.12

2.35

10.13

13.80

5.63

5.67

7.91

2.50

•430

11.97

2.18

430

9.67

3.65

450

18.11

9.05

10.21

13.99

3.50

.92

12.50

2.17

School
A
N=36
B
N=6
C
N=10
D
N=30

E
N=7
F
N=4
G
N=16
H
N=33

PILOT SCHOOLS
15.74
Pre
45.38
Post
Pre
Post
Pre
Post
Pre

55.69
58.86
69.00
37.93
43.60
54.64

20.50
26.98
22.52
15.14
18.38
1424

Post
50.34
13.85
COMPARISON SCHOOLS
Pre
39.55
10.66
Post
Pre
Post
Pre
Post
Pre
Post

43.85
26.25
30.75
33.28
43.50
46.29
47.21

8.19
10.83
13.54
13.27
12.53
12.83
16.51

2.62
3.41
11.01
9.19
478
5.81
2.60
2.52
403
3.09
5.41
6.77
3.31
3.13
2.23
2.87

|
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Student scores were regrouped by grade and separated
into a pilot and comparison group. The pilot group being the
composite scores from all students, at each grade level two
through six, tested in each of the four pilot schools. The
comparison group being the composite scores from all
students, at each grade level two through six, tested in each
of the four comparison schools. This averaging of all centers'
outcomes provides results that are more typical than the
results from any one site. Data were analyzed in each of the
four areas; reading comprehension, reading vocabulary,
mathematics computation and mathematics problem
solving. Student achievement was compared through t-tests
for paired data showing mean gains or declines from pretest
to posttest. Scores in percentile ranks were converted to
normal curve equivalent (NCE) scores to allow appropriate
statistical analysis. The results of this analysis are shown in
Tables Twenty-five through Twenty-eight.
Table Twenty-five summarizes the comparative student
achievement, as measured by the Metropolitan Achievement
Test, in the area of reading comprehension from pretest to
posttest.
The JOSTENS group demonstrated a statistically
significant (.05 or better) mean gain at three grade levels;
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grade two, grade four and grade five. The JOSTENS group
did not show any statistically significant mean declines.
The comparison group demonstrated a statistically
significant (.05 or better) mean gain at two grade levels;
grade four and grade six. A statistically significant mean
decline was shown for this group at the grade two level.
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Table 25.
Metropolitan Achievement Test
Summary of t-tests for Paired Data on NCE Scores in
Reading Comprehension by Grade
Jostens and Comparison Group

Grade

2

Metropolitan Achievement Te st
Reading Comprehension by Gr<ide
Summary of t-tests for Paired Data on ] ^CE Scores
Jostens and Comparison Grotip
Group
Test
N
Mean
Mean
Mean
Score
%tile
NCE
NCE
Differenc
e
Jostens
95
Pre
34
41.4
8.7
Post
95
50
50.1
Comp.
Jostens

3
Comp.
Jostens

4
Comp.
Jostens

5
Comp.
Jostens

6
Comp.

t

P<

455

.001

Pre
Post
Pre
Post

45
45
71
71

44
32
47
51

46.9
40.1
48.5
50.6

-6.8

-2.56

.01

2.1

1.26

.21

Pre
Post
Pre
Post

63
63
89
89

47
46
36
51

48.4
48.1
42.4
50.4

.1

.04

.98

8.0

5.80

.001

Pre
Post
Pre
Post

67
67
83
83

36
49
45
51

42.2
49.4
47.4
50.4

7.2

403

.001

3.0

1.99

.05

Pre
Post
Pre
Post

61
61
74
74

44
44
42
48

46.8
47.0
45.6
48.9

.2

.14

.89

3.3

1.57

.12

Pre
Post

70
70

33
38

40.4
43.3

2.9

2.45

.02
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Table Twenty-six summarizes the comparative student
achievement, as measured by the Metropolitan Achievement
Test, in the area of reading vocabulary from pretest to
posttest.
The JOSTENS group demonstrated a statistically
significant (.05 or better) mean gain at two grade levels;
grade two and grade four. This group did not exhibit any
statistically significant mean declines.
The comparison group demonstrated no statistically
significant (.05 or better) mean gains at any grade level, nor
did they exhibit any mean declines.
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Table 26.
Metropolitan Achievement Test
Summary of t-tests for Paired Data on NCE Scores in
Reading Vocabulary by Grade
Jostens and Comparison Group

Grade

2

Metropolitan Achievement Te St
Reading Vocabulary by Grad e
Summary of t-tests for Paired Data on ] 'TCE Scores
Jostens and Comparison Grotip
Group
Test
N
Mean
Mean
Mean
Score
%tile
NCE
NCE
Differenc
e
Jostens
Pre
95
31
39.7
6.3
Post
95
42
46.0
Comp.
Jostens

3
Comp.
Jostens

4
Comp.
Jostens

5
Comp.
Jostens

6
Comp.

Pre
Post
Pre
Post

44
44
71
71

36
35
42
49

42.5
41.7
45.8
49.4

Pre
Post
Pre
Post

63
63
90
90

48
50
36
56

48.7
49.9
42.5
53.2

Pre
Post
Pre
Post

67
67
83
83

45
51
51
56

47.4
50.6
50.3
53.4

Pre
Post
Pre
Post

61
61
74
74

52
45
45
42

50.8
47.2
47.4
45.9

Pre
Post

71
71

42
41

45.7
45.3

t

P<

3.18

.001

-.8

-.22

.83

3.6

1.84

.07

1.2

.57

.57

10.7

6.22

.001

3.2

1.62

.11

3.1

1.59

.12

-3.6

-1.87

.07

-1.5

-.79

.43

-.4

-.28

.78
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Table Twenty-seven summarizes the comparative
student achievement, as measured by the Metropolitan
Achievement Test, in the area of mathematics computation
from pretest to posttest.
The JOSTENS group demonstrated a statistically
significant (.05 or better) mean gain at three grade levels;
grade three, grade five and grade six. The JOSTENS group
did not show any statistically significant mean declines.
The comparison group demonstrated a statistically
significant (.05 or better) mean gain at the grade six level.
The comparison group did not show any statistically
significant mean declines.
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Table 27.
Metropolitan Achievement Test
Summary of t-tests for Paired Data on NCE Scores in
Mathematics Computation by Grade
Jostens and Comparison Group

Grade

2

Metropolitan Achievement Test
Mathematics Computation by Grade
Summary of t-tests for Paired Data on NCE Scores
Jostens and Comparison Group
Group
Test
N
Mean
Mean
Mean
Score
%tile
NCE
NCE
Differenc
e
Jostens
Pre
92
42
45.9
3.0
Post
92
48
48.9
Comp.
Jostens

3
Comp.
Jostens

4
Comp.
Jostens

5
Comp.
Jostens

6
Comp.

t

P<

1.13

.26

1.1

.27

.79

7.8

3.39

.001

Pre
Post
Pre
Post

23
23
72
72

64
66
52
67

57.5
58.6
51.3
59.1

Pre
Post
Pre
Post

52
52
86
86

64
70
57
60

57.7
61.0
53.6
55.5

3.3

1.13

.27

1.9

.93

.36

Pre
Post
Pre
Post

50
50
62
62

58
56
50
62

542
53.1
49.8
56.3

-1.1

-.36

.72

6.5

3.39

.001

Pre
Post
Pre
Post

54
54
82
82

39
43
63
71

440
46.0
57.0
61.9

2.0

.82

.42

49

2.00

.05

Pre
Post

60
60

32
48

40.3
48.9

8.6

479

.001
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Table Twenty-eight summarizes the comparative
student achievement, as measured by the Metropolitan
Achievement Test, in the area of mathematics problem
solving from pretest to posttest.
The JOSTENS group demonstrated a statistically
significant (.05 or better) mean gain at two grade levels;
grade four and grade six. The JOSTENS group did not show
any statistically significant mean declines.
The comparison group demonstrated a statistically
significant (.05 or better) mean gain at the grade six level. A
statistically significant mean decline was shown for this
group at the grade three level.
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Table 28.
Metropolitan Achievement Test
Summary of t-tests for Paired Data on NCE Scores in
Mathematics Problem Solving by Grade
Jostens and Comparison Group

Grade

2

Metropolitan Achievement Test
Mathematics Problem Solving by Grade
Summary of t-tests for Paired Data on NCE Scores
Jostens and Comparison Group
Group
Test
N
Mean
Mean
Mean
Score
%tile
NCE
NCE
Differenc
e
Jostens
Pre
92
54
51.9
3.6
Poet
92
60
55.5
Comp.
Jostens

3
Comp.
Jostens

4
Comp.
Jostens

5
Comp.
Jostens

6
Comp.

t

P<

1.75

.08

Pre
Post
Pre
Post

23
23
72
72

62
57
62
63

56.5
53.9
56.3
57.0

-2.6

-61

.55

.7

.33

.74

Pre
Post
Pre
Post

52
52
86
86

72
57
54
67

62.6
53.5
52.0
59.6

-9.1

-3.54

.001

7.6

446

.001

Pre
Post
Pre
Post

51
51
62
62

49
49
62
56

49.4
49.2
56.2
53.0

.2

.10

.92

-3.2

-1.23

.22

Pre
Post
Pre
Post

54
54
82
82

45
40
48
56

47.4
446
48.9
53.2

-2.8

-1.49

.14

43

2.79

.01

Pre
Post

60
60

33
40

40.7
447

40

2.35

.02
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Teacher Surveys

This portion of the study sought to determine the
perception of the teachers toward Computer Assisted
Instruction and the JOSTENS Integrated Learning System.
The instrument used consisted of twenty-one items relative
to the use and operation of the JOSTENS ILS laboratory.
Teachers were asked to rate each item on a scale of 1 - 5,
with 1 being very poor and 5 being excellent. There was
space available for teachers to make open ended comments.
The questionnaire was distributed to all teachers who
utilized the JOSTENS ILS at each of the four pilot schools.
This resulted in a total combined group of fifty.
I will present the data under five different categories:
students, operation of the system, instructional software,
testing and reporting, and curriculum and instruction.
Results are reported in the order in which they appeared on
the questionnaire. The data are presented in the form of
mean responses of each group to each item and the mean
response of the combined group. The data for the teacher
responses to all sections of the teacher questionnaire are
shown in Tables Twenty-nine through Thirty-three.
The first part of the questionnaire had six items which
related directly to students and their use of the JOSTENS
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ILS: scheduling of students on computers, amount of time
spent on computers, attention to instructional tasks, student
interest and motivation, appropriateness of instruction for
students and students’ academic progress. The data for this
section of the questionnaire are shown in Table Twentynine.
The teachers’ responses for the topic, STUDENTS
indicate the highest overall level of satisfaction for this area
at School C, with all six items rated at 4.00 (Good) or above.
The mean response of the combined group for all items
1-5 were at the 4.0 level or above indicating that all
teachers in all schools perceived the JOSTENS ILS to be
’’Good” or better in these areas; scheduling of students on
computers, amount of time spent on computers, attention to
instructional tasks and appropriateness of instruction for
students.
The combined group gave the highest rating in this
section to item number four, student interest and
motivation. The group's rating of this item at 4.50 indicates
that the teachers perceived student interest and motivation
to be more than good and close to excellent.
The only item for which the combined group's mean
response fell below 4.00 was item 6, Academic progress. The
mean response for the combined group on this item was
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3.84. The lower rating may have been related to teacher fear
of the computer replacing teachers as instructional agents.
However, 3.84 still is at the higher range of the scale and
indicates that teachers perceived the academic progress of
students as more than "Fair” and slightly less than "Good”.
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Table 29.
Teacher Questionnaire
Mean Response by School and Combined Group
Topic - Students

Mean Response by School and Combined Group
TOPIC - STUDENTS
A
N=16

B
N=ll

c
N=12

D
N=ll

ALL
N=50

4.25

4.10

4.67

4.45

4.36

2 Amount of time spent
on computers

3.81

3.82

4.75

4.36

4.16

3 Attention to
instructional tasks

3.94

4.36

4.33

4.39

4.23

4 Student interests and
motivation

4.25

4.82

4.33

4.73

4.50

5 Appropriateness of
instruction for students

3.81

3.91

4.25

4.27

4.04

6 Academic progress

3.81

4.00

4.08

3.45

3.84

3.98

4.17

4.40

4.28

3.84

Responding School
Item
1 Scheduling of students
on computers

MEAN
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The second section of the questionnaire dealt with the
topic, operation of the system. These four items were an
attempt to determine the perception of the teachers
regarding the overall operation of the JOSTENS ILS
laboratory. Items queried teachers as to their perceptions of
the hardware used, the support provided by the JOSTENS
company in the form of troubleshooting, the proficiency of
the systems attendant and the lab manual. The data for this
section of the questionnaire are shown in Table Thirty.
The combined group gave their lowest rating within
this topic area to item number eight, JOSTENS support
system. The rating of 3.52 indicates that the combined group
perceived JOSTENS support as somewhat better than
"Fair”, but less than "Good". This lower rating may be
attributed to the lack of direct interaction between the
teachers and the JOSTENS account manager. Since only the
systems attendant dealt directly with JOSTENS on this
issue, the ratings of the teachers may actually reflect their
perception of how often the system was "down” rather than
the actual expertise of the JOSTENS support given.
The combined group gave their highest rating within
this topic area to item number nine, proficiency of systems
attendant. The rating of 4.85 is the highest combined group
rating given to any item in the entire questionnaire. This
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rating indicates that the overall perception of the teachers
towards the ability of the systems attendant to run the
JOSTENS ILS laboratory in a professional manner was
more than ’’good" and close to "Excellent". Teachers may
have responded more favorably to this item because of their
personal and daily involvement with the systems attendant.
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Table 30.
Teacher Questionnaire

Mean Response by School and Combined Group
Topic - Operation of the System

Mean Response by School and Combined Group
TOPIC - OPERATION OF THE SYSTEM
A
N=16

B

C

D

N=ll

N=12

N=ll

ALL
N=50

3.72

3.73

3.50

3.55

3.63

8 JOSTENS support (e.g.,
troubleshooting,
account manager)

3.96

3.83

3.07

4.21

3.52

9 Proficiency of systems
attendant

4.88

4.90

4.83

4.80

4.85

10 Lab Manual (clarity,
comprehensiveness,
etc.)
MEAN

3.74

3.83

3.94

4.65

4.01

4.08

4.07

3.84

4.30

4.00

Responding School
Item
7 Hardware (including
headphones, mouse,
etc.)
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The third part of the survey dealt with the topic,
instructional software. These five items were an attempt to
determine the perception of the teachers regarding the
appropriateness of the software run on the JOSTENS ILS.
Items queried teachers as to their perception of: the quality
of the software used, the clarity of directions, provisions for
reteaching, sequential development of curriculum and the
quality of the visual as well as the auditory aspects of the
software lessons. The data for this section of the
questionnaire are shown in Table Thirty-one.
The combined group gave their lowest rating within this
topic area to item number twelve, provisions for reteaching
failed lessons or units of instruction. The rating of 3.68
indicates that the combined group perceived the reteaching
aspects of the JOSTENS ILS as somewhat better than
’’Fair”, but less than ’’Good”. This lower rating indicates
that teachers are not comfortable with the computer
managed aspect of instruction under the JOSTENS system
and do not feel that JOSTENS ILS does a "Good" job of
determining when and how to remediate instruction when
students have not mastered concepts.
The combined group gave their highest rating within
this topic area to item number thirteen, quality of visual
aspects of computer software. The rating of 4.21 indicates
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that the overall perception of the teachers towards the
visual quality of the JOSTENS ILS lessons was more than
"Good”.
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Table 31.
Teacher Questionnaire
Mean Response by School and Combined Group
Topic - Instructional Software

Mean Response by School and Combined Group
TOPIC - INSTRUCTIONAL SOFTWARE
A
N=16

B
N=ll

3.91

12 Provisions for
reteaching failed
lessons or units of
instruction

c
N=12

D
N=ll

ALL
N=50

3.60

3.79

4.31

3.90

3.63

3.64

3.34

4.15

3.68

13 Quality of visual
aspects of computer
software

4.19

4.36

4.67

4.46

4.21

14 Quality of auditory
aspects of computer
software

4.02

3.91

3.85

3.89

3.93

15 Clarity of directions
for computer software
MEAN

3.89

3.73

3.67

4.15

3.86

3.93

3.85

3.86

4.19

3.92

Responding School
Item
11 Sequential
development of
curriculum
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The fourth part of the survey dealt with the topic,
testing and reporting. These three items were an attempt to
determine the perception of the teachers regarding the
computer managed aspects of the program related to testing
of students and reporting the results. Items queried
teachers as to their perception of: the progress reports
generated for teachers, the placement testing and the unit
testing. The data for this section of the questionnaire are
shown in Table Thirty-two.
The combined group gave their lowest rating within
this topic area to item number seventeen, the placement
testing. The rating of 3.83 indicates that the combined group
perceived the placement test given by JOSTENS ILS as
better than ’’Fair”, but less than ’’Good”.
The combined group gave their highest rating within
this topic area to item number sixteen, progress reports to
teachers. The rating of 4.26 indicates that the overall
perception of the teachers towards the progress reports
generated by the computer managed instruction part of
JOSTENS ILS was somewhat better than ”good”.
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Table 32.
Teacher Questionnaire
Mean Response by School and Combined Group
Topic - Testing and Reporting

Mean Response by School and Combined Group
TOPIC - TESTING AND REPORTING
A
N=16

B
N=ll

4.19

17 Placement testing (i.e.,
Basic Skills Inventory)
18 Unit tests

Responding School
Item
16 Progress reports to
teachers

MEAN

c
N=12

D
N=ll

ALL
N=50

3.91

4.50

4.45

4.26

3.81

3.70

3.50

4.36

3.83

3.86

3.63

4.22

4.50

4.04

3.95

3.75

4.07

4.44

4.04

176

The fifth part of the survey dealt with the topic,
curriculum and instruction. These three items were an
attempt to determine the perception of the teachers
regarding the curriculum aspects of the JOSTENS ILS.
Items queried teachers as to their perceptions of: the inservice training, their understanding of the computer based
instruction curriculum and the integration of computer
based instruction with classroom instruction. The data for
this section of the questionnaire are shown in Table Thirtythree.
The combined group gave their lowest rating within this
topic area to item number nineteen, in-service training. The
rating of 3.63 indicates that the combined group perceived
JOSTENS in-service training as somewhat better than
"Fair”, but less than "Good". Since all teachers surveyed had
actually taken part in the in-service training provided by
JOSTENS, this is a fair representation of their true opinion.
The lower rating may however reflect the teachers' lack of
comfort with computers. Since the training given was not
enough to make them feel comfortable they may then have
assumed that the training was poorly done.
The combined group gave an identical rating to the
remaining two items within this topic area: items number
twenty, understanding of computer based instruction
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curriculum, and twenty-one, integration of computer based
instruction with the classroom. The ratings of 3.72 indicates
that the overall perception of the teachers towards their
understanding of the computer based instruction curriculum
and the integration of computer based instruction with the
classroom was more than "Good" but less than "Excellent".
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Table 33.
Teacher Questionnaire
Mean Response by School and Combined Group
Topic - Curriculum and Instruction

Mean Response by School and Combined Group
TOPIC - CURRICULUM AND INSTRUCTION
A
N=16

B

C

D

N=ll

N=12

N=ll

ALL
N=50

3.33

3.22

3.98

4.09

3.63

20 Understanding of
computer-based
instruction curriculum

3.61

3.33

3.67

4.31

3.72

21 Integration of
computer-based
instruction with
classroom

3.10

3.64

4.19

4.18

3.72

3.35

3.40

3.95

4.19

3.69

Responding School
Item
19 In-service training

MEAN
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Survey of Principals* Attitudes Towards Computer Assisted
Instruction
As part of the evaluation of the Computer Assisted
Instruction laboratories utilizing the JOSTENS Integrated
Learning System within a large urban school system in the
Northeast, interviews were held with the Principal of each
elementary school where the new computer hardware and
software had been installed as a pilot program funded
through Chapter One monies.
The purpose of this qualitative portion of the study is to
determine the attitude of the building administrator towards
the adoption of JOSTENS Integrated Learning System within
his/her school.
It is widely believed that the positive attitude of the
principal is important to the successful adoption any new
program within the school. In the case of the adoption of a
Computer Assisted Instruction program such as the one
studied, which is a radical change in teaching methods, a
positive and sincere commitment on the part of the school
administrator can filter down through the staff and result in
a smooth transition from the traditional teaching methods to
the innovative method of utilizing the computer as a teaching
tool.
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To increase the comfort level, interviews were
conducted in the office of each administrator and scheduled
at their convenience. The interviewer made every attempt to
explain the purpose of the interview and to assure the
confidentiality of each respondent. Conversations were
recorded both in written form and on tape.
In many cases, it was difficult to get comprehensive
answers as many of the respondents would answer with a
crisp "Yes" or "No" and despite all efforts, could not be
persuaded to elaborate. It was interesting to note that the
newer principals seemed more verbal in their responses than
did the principals with far more years of experience.

Question 1: How many years have you served as
administrator of this magnet school?
Principal - School A: 14 years.
Principal - School B: I began in August, so it is three
months. Previously, I was a Facilitator at this
school for the one year since it opened.
Principal - School C: This is my third year.
Principal - School D: 1 year and 2 months.
Principal A had been a full time curriculum facilitator
when the magnet school opened one year ago. Although not
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Principal at the time, she had been in an administrative
position since the Computer Assisted Instruction program
had been implemented at that school. The range in the
respondents years of service as an administrator was from
three months to fourteen years. The chronological ages of the
respondents varied accordingly, with the newest
administrators being the youngest and the more experienced
administrators being older.

Question 2: What grades are included in this school,
and are there any Special Education programs in addition to
the regular classroom programs?
Principal - School A: 14 Regular education classrooms
Grades 1 through 6; Preschool: 1 A.M. & 1 P.M.,
and 1 Kindergarten; 4 Special Education Classes,
1 Preschool, 1 Primary, and 2 Intermediate
Principal - School B: The grades range from Kindergarten
through Grade 8. The Bilingual classes are only
up to Grade 6. There are a total of 31 classes
consisting of: 12 Bilingual, 12 English speaking, 2
Special Education Pre-school, 4
Kindergarten/Grade 1 Special Education, 1
Intermediate Special Education
Principal - School C: K-6 Regular education ,and also (1)
Pre-school Speech & Language Classroom, (2)
Behavior Disorder classes, (2) Resource rooms
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Principal - School D: K-6 Regular education and also,(4)
Resource rooms and (1) Behavior Disorder room

The responses to this question show the variety of school
populations serviced as part of the Computer Assisted
Instruction Program. The sample covers a diversity of
student types, ages and special needs.

Question 3: What is the total enrollment of this school,
and can you break that number down according to gender,
minorities, socio-economic background?

Principal - School A: 460: 44% minority and 80% low income
Principal - School B: There are approximately 500 students
with a 57% minority student population.
Principal - School C: 308. 43% are minority students.
Principal - School D: 540 total enrollment, with
approximately 95% free lunch. 66% minorities,
49% Hispanic, 11% Black, 7% Asian
The high proportion of minorities and low income
students at each of these schools is not representative of the
school system on the whole. However, it is precisely the high
incidence of minority and low income students in these inner
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city schools which lead to their being designated as Magnet
schools. The Magnet school designation brought more state
money to each of these schools in order that they might begin
innovative programs which would draw majority children to
the school and result in a more racially balanced school
population. The Computer Assisted Instruction program
introduced into each of these schools is part of that attempt.

Question 4: How would you describe the general
attitude of the school towards computer assisted
instruction?
Principal - School A: Not one complaint about the teacher or
the aide.
Principal - School B: Fantastic! They love it! Students enjoy
it. The faculty must remain in the computer
room with the children receiving instruction.
Principal - School C: It is an integral part of our curriculum.
It is used in the basic skills areas of Reading and
Math, and the word processor is used to publish
the work of the children.
Principal - School D: They love it...the students.

In all cases the respondents claimed that everyone,
staff, parents and students were positive in their response to
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the addition of Computer Assisted Instruction in their school.
There was overall an absence of any unfavorable comments.

Question 5: Do you view computer assisted instruction
as being beneficial for student instruction?
Principal - School A: Yes.
Principal - School B: As an administrator/parent, I strongly
endorse JOSTENS program. There are both
horizontal and vertical levels of achievement.
Principal - School C: Yes. It gives us the option of
reinforcing basic skills without teacher time, and
it monitors progress. I get a printout of the
child's’ progress.
Principal - School D: Certainly. The JOSTENS lab has
Math, Reading, Language. Teachers may plan
whole lessons or individual lessons.

Again all respondents responded that the Computer
Assisted Instruction program was beneficial to student
instruction.

Question 6: Does computer assisted instruction
contribute in any way towards improved student
achievement?
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Principal - School A: It's hard to tell yet; I have no way of
really measuring that yet, because each year we
test a different group because so many children
move.
Principal - School B: We don't have any test scores as of yet.
The span between the pre-test and post- test
should be an academic year.
Principal - School C: I'm not sure yet. I’m not able to
document it.
Principal - School D: I think it will but, it’s early to judge, it
just started mid-September.

This question was thrown out to the principals to see if
they would immediately draw a conclusion between the
adoption of the Jostens Integrated Learning System and
increased student achievement. At this point in time, no hard
data existed to support such an assumption. In no case did
the administrator jump to the conclusion of improved student
achievement. Most made note that an appropriate test time
cycle would need to pass and formal pre and post test scores
compared before any such conclusion could be reached.
This concept on the part of the school administrator is
important in analyzing the effects of the program at the end
of the evaluation process. It is obvious from the responses of
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the Principals that they were not inclined to prejudge the
effectiveness of the program.

Question 7: Do you feel that the evolvement of
computer assisted instruction has been cost-effective for
your students?
Principal - School A: It's too soon to tell; I don't know.
Principal - School B: The computer aide has been a blessing,
and the program is only as good as those who
implement it.
Principal - School C: Yes; I think so.
Principal - School D: It's too early to judge.. We expect it will
be because we lost 3 classroom teachers. 3
teachers that left Chapter 1 probably cost close to
$100,000. JOSTENS cost $75,000 so its costeffective.

Cost effectiveness was a remote concept to most of
these principals since the costs for the Computer Assisted
Instruction program were not taken from their school
budgets, but rather, were paid from system-wide Chapter
One funds. In only one school had the administrator been
given a choice in the adoption of the program. This was school
C, and the choice was contingent on his agreeing to drop

187

three Chapter One teachers. This principal was aware of
what he had "given up in trade" in order to add the Computer
Assisted Instruction program to his school. On further
questioning of this point, regarding the teachers' reactions to
having Chapter One staff replaced by a Computer Assisted
Instruction program, he replied that the staff (except for
those replaced) were still supportive. Other teachers in the
building did not seem threatened by the adoption of the
program and continued to be supportive.

Question 8: Are any students, either in full-time special
education classroom programs or mainstreamed into a
regular education classroom program, currently receiving
any degree of CAI? If so, to what extent?
Principal - School A: All of them. Twice a week. They’re
integrated.
Principal - School B: Both special and regular education
students receive some degree of time on task on
the computers. Grade 2-8: 3 times/week,
Bilingual students: 1 time/week, but they have
TRS-80 computers in their classrooms.
Principal - School C: They receive the same amount of time,
Maybe more.

188

Principal - School D: Yes. Our Grades 3-6 are totally
integrated. They go in with their homeroom.

In all cases special education students received
computer Assisted Instruction time equal to that given to
regular education students. The bilingual students utilized
two different computer systems, but their total time would be
equal.
It was interesting to note that the Principals were not
at all sure of the actual time allotted by each class to the
Jostens Integrated Learning System. Although the actual
time was determined to be consistent across schools, the
Principals reported it as differing.

Question 9: Approximately what percentage of the
teachers on your staff make optimum use of computer
assisted instruction?
Principal - School A: The teachers all participate. They help
the children and know the programs. They use
their own knowledge and the printouts, and they
adjust the programs for the students.
Principal - School B: 80% of the teachers do. The computer
aide programs a lesson especially for the
bilingual students.
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Principal - School C: They all do. It’s part of our program.
We make a master schedule so that all of the
teachers use it. The fifth and sixth grade
teachers have 4 or 5 of them in their classrooms
for reinforcement. In our Chapter 1 room we
have 8 for extra use by those students.
Principal - School D: JOSTENS Lab: All of the 3-6 teachers
go in with their classes 4 times/week. TRS-80
Network: Not used as extensively now.

It was interesting to note that all principals saw their
staff as making optimal use of the computer program, and
each stressed the time that teachers were scheduled to be in
the computer room physically. Little mention was made of
what the teachers actually did while in the computer lab, or
of how computer / classroom lessons were correlated or how
the teachers effectively utilized the management system of
the Computer Assisted Instruction program. It seemed that
most principals did not realize what behaviors would suggest
that the teachers were in fact making optimal use of the
Computer Assisted Instruction program, and so dwelt on the
behavior they could observe: compliance and adherence to the
computer laboratory schedule.
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Question 10: Do you believe that a consistent
commitment amongst school staff members can contribute
in a positive manner towards standardized test scores?
Principal - School A: We have the cooperation, and we have
no one complaining about the system from
Kindergarten on.
Principal - School B: Yes.
Principal - School C: The format of the lessons on the
computers should help them in their test taking
skills. At risk students have computer aided
instruction with the JOSTENS lab 5 times/week.
They also use them in the Chapter 1 room.
Principal - School D: Yes; with School Improvement Funds
we bought $700. worth of materials to reinforce
test taking skills.

None of the principals interpreted this question in the
same way. This question needs to be rephrased before being
used in subsequent interviews.
The intent for this question was to determine if the
principal felt that a cohesive staff commitment to the
Computer Assisted Instruction program was important to the

outcome of student achievement.
Question 11: What change would you like to see made in the
current computer assisted instruction program?
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Principal - School A: I think that the company could give
more service. They should evaluate some of the
individual programs. I don't think we can pull the
children out from the classrooms for anymore
time than we do now. They’re pulled out twice a
week now, and even though some people think
they should be pulled out three times a week, I
don’t think so. Twice is enough.
Principal - School B: I would like JOSTENS to develop an
ESL (English as a second language ) program,
and then have another computer room with
another 30 computers.
Principal - School C: 3 times/week for all students would be
beneficial, and 5 or 6 more computers. Access to
word processing would help them become more
skilled writers. JOSTENS is the best system our
city has; the problem is the students should see
new material for lesson reteaching, rather than
the same lessons. Passing percentage should be
at 75% because it would help them pass the Basic
Skills tests, and I would like to see lessons which
would require in-depth thinking about how a
computer works.
Principal - School D: JOSTENS. We've decided to have
more class time and less time between classes.
When we call the "800” telephone number,
JOSTENS passes us on to another number for
help. We also haven't received any updates.
Also, children have to be taught how to write,
and they have to apply what they learned in the
computer in their classroom.
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The principals had more to say on this question; it
seemed to be an area that they had previously thought about
extensively. However, many of the comments were again
concerned with time: How many times per week, How much
time between classes. This focus on time is an example of the
principal focusing on the administrative aspects of his/her job
and not on the supervisory role of the position. Perhaps the
principals felt unable to change the educational component of
the Computer Assisted Instruction Program personally, and
so dwelt upon that aspect of the program which was within
their power to affect.

Question 12: Do you use a computer for your own
personal business?
Principal - School A: Yes.
Principal - School B: No, but I do use a Brother word
processor.
Principal - School C: Yes, I do. I have an Apple at home.
Principal - School D: Yes, I do. A Tandy 1000.
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All principals stated that they used a computer or word
processor. However, they all were quite reticent in explaining
how they used a computer.

Question 13: Do you believe that the personal use of a
computer by teachers can have a positive effect upon your
school’s computer assisted instruction program?
Principal - School A: Yes, because the more computer
literate they become, the more the program will
benefit.
Principal - School B: Yes, because you will become more
computer literate.
Principal - School C: Absolutely! They’re excited about it.
Principal - School D: Yes; the more teachers are familiar
with computers, the more their enthusiasm
transfers to their students. The lessons are high
quality, and the teachers are enthusiastic.

All of the respondents saw a positive correlation
between the home use of computers by teachers and the
teachers' attitude towards the use of computers in a learning
environment. The principals felt that teachers who were
’’computer literate" would bring their knowledge and
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enthusiasm for computers into the classroom, and that this
enthusiasm would carry over to their students.

Question 14: Do you feel comfortable with the computer
assisted program as it now exists in your school?
Principal - School A: Comfortable?...Yes.
Principal - School B: No. The program is not yet adequate
for the higher grades, but in January we're
getting a writing program. I wish it were more
adequate for the bilingual students.
Principal - School C: I understand it. I’m comfortable with
it.
Principal - School D: Yes. I wish we had more time for
children to work with computers. We have so
many other programs. Maybe an after school
program would be good for them.

Principal B had concerns for her bilingual students; as
this is the focus of her magnet school, it was not surprising
that it was her top priority. She also expressed a concern that
the lessons were not adequate for the higher grades. She is
referring here to grades 7 and 8. School B is the only school
in the study which had grades 7 and 8 and they were not
included as part of the study.
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Principal D again returned to the time factor as being a
major concern.
The remaining principals interpreted the question on a
personal level, literally on the basis of their own level of
understanding, hence ’'comfort”.

Question 15: In your opinion, do you feel that the
current time allotted to computer assisted instruction is
ample and, if not, what changes would be beneficial to the
students?
Principal - School A: It's ample.
Principal - School B: Yes, but I wish bilingual students could
get on more often; the current program does not
fulfill their needs. 3 times/week was too much for
the K/l Grades. 2/week is better.
Principal - School C: I would like to see at least 1/2 hour/day
with computer assisted instruction; especially in
the areas of math, maps, graphs, etc.
Principal - School D: The school day should be lengthened.

All of the principals, felt that students would benefit
from more computer time and improved computer programs.
Where the respondents answered that the program was
inadequate for their students needs (Principal B - Bilingual
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students), it must be noted that the program was not
designed to meet the needs of this student population. The
program was designed for a regular K-8 program in
Mathematics and Language Arts.

Question 16: Do you believe that prior grade computer
experience is necessary for each student to exhibit current
academic grains using computer assisted instruction?
Principal - School A: All of our children have received CAI
since the Kindergarten, and have had CAI twice
a week for the past eight years here.
Principal - School B: Yes. Children feel at home and are
more comfortable with it.
Principal - School C: No.
Principal - School D: The more familiar they are, the greater
the benefit, but they are very comfortable with it;
probably more so than their teachers.

The majority of the principals felt that no prior
experience with computers was necessary for the child’s
success in the Computer Assisted Instruction program. This
is the stand which the program developers take, that the
Computer Assisted Instruction program can be used
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effectively with students who have no previous background or
experience in the use of computers.

Question 17: Approximately what percentage of your
students do you believe have access to computer use outside
of school?
Principal - School A: 1%.
Principal - School B: 1%. Children from the more affluent
families are most likely to be the ones.
Principal - School C: 5%
Principal - School D: Certainly below 5%, but I don’t know
anyone with a computer.

The response to this question from all respondents was
that the incidence of home computer use for students in their
schools would be very low as the student population had a
majority of low income families. All the principals saw a
relationship between the socio-economic status of the family
and the probability of families purchasing a computer.
Question 18: What would you perceive the parental attitude
to be towards the computer assisted instruction
program in your school?
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Principal - School A: Excellent. They approve of it 100%.
Principal - School B: They love it! Some were very angry
that this is not available everywhere.
Principal - School C: It’s very positive. Because of the
computers, some parents have chosen this school.
Principal - School D: They’re very enthusiastic and
supportive. Parents' Night they went to the
computer room and some sat down and tried the
computers. Others held back and had their
children use them. We had over 200 parents.
Unheard of! I don't think they really understand
them though.

All the principals responded that the attitude of the
parents toward the Computer Assisted Instruction program
in their schools was positive. It was noted though, by
Principal D, that although the parents were enthusiastic in
their acceptance of the computer program there was little
real understanding of the program on their part and that the
parents were actually responding to the "mystique" of the
computer.

Question 19: Have you, in fact, every received any
specific comments, either pro or con, regarding the
computer assisted program? If so, would you elaborate?
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Principal - School A: The Southeast Asian parents leave the
program and teaching to us. We've invited them
in, but a large percentage have not come in for
the workshops. They believe that we are doing
our best, and they are attracted to our school
because we have a state of the arts computer
program. That's why we have 100 Southeast
Asian students from other parts of the city. The
parents report that the children enjoy working
with the computers, and the children like
working with the drawings and the mouse.
Principal - School B: As I said, the parents are very happy
with the computer assisted instruction program.
Principal - School C: Our K and Grade 1 parents are very
excited about the Writing to Read Program.
Teacher surveys also were positive because of the
increase in fluency in writing. The Writing to
Read aide was removed due to budget
constraints, and the parents are writing to
Central Administration to indicate their
disapproval.
Principal - School D: Parents were unaware that children
were doing this. When parents are shown this,
they have no idea and think its great!

In analyzing the response of the principals to this
question, it must be understood that the parents of the
children in these inner city magnet schools are for the most
part, not well -educated, many are from second and third

200

generation low income families or are newly arrived
immigrants with a bare minimum of language skills. It is not
surprising therefore, that their comments concerning the
Computer Assisted Instruction program are not specific. They
tend as a group to voice their enthusiasm in a general way, as
their knowledge and experience with computers is either non¬
existent or minimal.

Question 20: In general, do you view the computer
assisted program at your school as being as successful as it
could be, given the amount of time the program has been in
operation?
Principal - School A: Yes, limited to CAI, I would say yes.
Principal - School B: Yes.
Principal - School C: No, because we don't have enough
computers. The mastery aspect of reteaching is
not where I would like it to be because we need
more computers since we group students
according to achievement.
Principal - School D: Yes, I think it's probably more
successful than we thought.

Three-fourths of the respondents felt that the
Computer Assisted Instruction program was as effective as it
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could be. One principal said the program could be improved
by the purchase of more hardware.

Question 21: Would you summarize your feelings about
the computer assisted instruction program in your school as
it now exists?
Principal - School A: My feelings about the program are
excellent. I would like to see the program
expand into more technical aspects of the
program; how computers work. We sent children
to the Digital Summer Camp, and they learned
more technical aspects about computers. Right
now, that's confined to the upper grades. CAI
tends to be drill.
Principal - School B: I think we are working successfully
because not only the aide, but the teacher
remains with the students, and a printout
indicates the areas of strength and weakness.
Parent/teacher conferences are helped because of
the information gained.
Principal - School C: We use it the way the system intended
it to be used. Children progress at their own
level. We all like the program, but since we're
not given what we need, we're not the best we
can be yet.
Principal - School D: The quality of the lessons is good, and
the teachers assist the students. 75% or more of
the students are from low income families, so
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we're a school-wide CAI project. Chapter 1
teachers work with Kindergarten, grades 1 and 2,
and grade 6 has JOSTENS lab services. When
computer time is over, the students moan!

Question 22: Do you believe that you, as the
administrator of this school, are responsible for affecting a
particular attitude toward the computer assisted instruction
program?
Principal - School A: No, I think it came from the staff.
We’ve had excellent people right from the
beginning. Its come more from the staff than
from me, although I support them.
Principal - School B: Yes! If the administrator is ’’wishywashy", then the teacher will be. The
enthusiasm has grown in the school.
Principal - School C: Yes. I'm responsible for doing that. I
have not taken as strong as a role as I should
have, but the advantage I had was that I took
advantage of training before the system came to
my school.
Principal - School D: Yes, I do, but I don't know how we
could be more effective. There is some carryover
of a positive attitude in classes in Math.

Only one principal stated that he was not responsible
for affecting any attitude toward computer assisted
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instruction and that "It comes from the staff'. The remaining
three principals realized the importance of their leadership
role in initiating change. To varying degrees they were aware
that their attitude towards Computer Assisted Instruction
would have an effect on their faculty and their acceptance of
this innovative change in teaching method.

Question 23: What suggestions would you give for
utilizing the computer assisted instruction program in a
more efficient way?
Principal - School A: I can't think of any, not in computer
assisted.
Principal - School B: Well, I don't know if I can give specific
suggestions right now. One might be for the
teachers to meet with laboratory technicians
more frequently to review the results, or to give
the teachers time to analyze the results so that
they can make better of more efficient use, but I
don't know where we're going to get that time.
Principal - School C: I can't use it more effectively. It
matches our reading and math time. There's
time for everybody, but we need more computers.
Principal - School D: 25 minute lessons with 5 minutes in
between is more effective, and the teachers must
stay with the students and assist them.
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Again Principal C felt that the increase in the number
of computers available would solve all problems. I feel that
the lack of specific ideas for improving the program reflected
the principals' lack of in-depth knowledge of the program.
Since the program is funded and staffed by Chapter One, I
think that the Principals do not feel a sense of "ownership” of
the Computer Assisted Instruction program. They rather
view the program as belonging to another division of the
school department, and that their responsibilities towards
the program are more administrative / custodial than
supervisory. They are therefore most concerned with
scheduling and equipment maintenance than with a
comprehensive understanding of the program.

Question 24: Would you prefer the computer assisted
instruction program be continued or, given the opportunity,
would you prefer that it be discontinued?
Principal - School A: Continued, but I think that the
individual programs should be constantly
evaluated as to what actually appears on the
screen for the children, because I don’t like to
think of the children working with Math, but
only getting repetitive drill. I’d like the Reading
and Math people evaluating them. The programs
should be continually evaluated and updated. I
don’t have an opportunity to see enough.
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Principal - School B: Continued!
Principal - School C: No, I’d continue it.
Principal - School D: Continued - even expanded. If we
could have a second Jostens lab, I’d like that, but
that's unforseeable.
All respondents agreed that the program should be
continued and/or expanded.

Question 25: Do you expect a rise in the standardized
achievement test scores and, if so, do you see a direct
correlation between such a rise and the degree of computer
assisted instruction in your school?
Principal - School A: We definitely expect to see a rise in the
scores, but the computers will only be a
component part of what we have done to bring
about an increase in scores; for instance, no
interruption of Reading time by itinerant
teachers.
Principal - School B: Please! I'll correlate anything. The
socio-economic range here is unique.
Principal - School C: The most at risk students are in there 5
times/week, and the Basic Skills Test results will
show the improvement. Part of the improvement
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is due to the computers, but not all of it. The
scores appear in the newspaper!
Principal - School D: We expect a rise, but in conjunction
with test taking skill lessons we purchased with
the School Improvement Council funds and the
computers.

All principals were visibly threatened by this question,
many dwelt upon the fact that the State Wide Test of Basic
Skills scores for all schools within the system are routinely
published in the newspaper, and all hoped for improvement
in the future. Most said that although the Computer Assisted
Instruction Program would contribute to any student
improvement, that increased competencies could not be
validly attributed to any one component of the educational
process.

Question 26: What do you view as the future role of
computer assisted instruction in the schools of the future?
Principal - School A: Well, I hope we never replace the
teacher. It should be a resource the teacher can
use to increase their ability to reach kids, to
analyze what they are doing, to increase their
time on task. It should be a supplement. It
should not replace the teacher. It should be a
holistic approach.
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Principal - School B: I think that we re going to go more and
more towards students mastering basic skills
with the use of a computer in every classroom.

Principal - School C: There is potential in the area of
science. For children with no prior experience, it
can present material that is alive! Visual and
auditory material comes from the computer, and
vocabulary becomes alive. They can see, say, and
hear it.
Principal - School D: It has to expand. It has to get bigger
and better. The students need the skills to be
more literate. Computer lessons should be used
in a prescriptive way. I'd like to expand beyond
Math and Reading.

All of the principals felt that the role of computer as an
aid to learning or a teaching tool would increase in the
future. They could identify the positive aspects of computer
use, for example the ability of the computer to reinforce
educational material simultaneously through multiple
modalities. One principal, the eldest of the group, expressed
concern that the computer might replace the teacher. He
stated the position that the computer should always be used
as a resource for the teacher, and should never be viewed as a
teaching method in and of itself.
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Question 27: Are there any other comments you would
care to make regarding any portion of this interview
process?
Principal - School A: No.
Principal - School B: No.
Principal - School C: No, I'm just very happy and would like
to be able to maintain the quality of our progress.
Our Writing to Read Program is great. K and
first graders can work with it, and there are no
right or wrong answers apparent to others. I
would like it to be exciting, not stagnant. The
excitement of the teachers is important, not
mine.
Principal - School D: We need people in administration who
are enthusiastic about CAL

By the end of the interview, most of the principals were
tired of the process and had little or nothing to say in
summation. I believe that this reflects the previous lack of
experience on the part of the principals interviewed with this
type of qualitative evaluation. It is very uncommon within
this school system for interviews such as this to be conducted,
more often attitudes are measured by means of written
surveys. There were times during the interview process
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when I felt that the principals were telling me what they
thought was the "correct" answer and not necessarily their
point of view.
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Basic Skills Tests
The Basic Skills Testing Program was authorized
under Chapter 188 of the Acts of 1985. This state mandated
testing is designed to identify those students who have not
mastered basic skills in the areas of Reading, mathematics
and Writing at Grades 3, 6 and 9. To fulfill its purpose of
identifying students who have not achieved mastery of basic
skills, the program uses test questions that are easy for
most students of average and above average skill; they
discriminate between student who have mastered basic
skills and those who have not. The tests do not distinguish
more finely among levels of basic skills mastery.
Virtually all students in grades 3, 6 and 9 are tested.
Exemptions are limited to students who are incapable of
performing ordinary class work in English and special
education students if exemptions were requested and
included in the student's IEP (Individualized Educational
Program).
All questions used in the Basic Skills Tests were
developed for the program. Objectives were established
during 1986-87, based upon the advice of committees of
teachers and curriculum specialists and results of a school
survey. A large pool of possible test questions that measure
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those objectives was field tested by students in
Massachusetts at three different times. From that pool, each
year's Basic Skills Tests were constructed by selecting test
questions that cover the range of objectives and meet the
difficulty level established by the Board of Education. All
tests have been reviewed by an equity concerns committee
to ensure that they are fair to students of all ethnic and
cultural backgrounds.
The Basic Skills Tests are administered in October of
each year by classroom teachers. To ensure uniform testing
procedures, school personnel are provided with manuals
giving specific instructions for the testing procedures to be
followed. The reading and mathematics tests contain 40
multiple choice questions at the grade 3 level and 50
multiple choice questions at the grade 6 level.
Basic Skills test results are reported in two primary
ways: individual student reports, the focus of the program,
are sent to schools and districts in January following
testing; aggregate school and district reports are provided in
March. It is the aggregate reports which will be used as part
of this study. The aggregate reports give the percentage of
students who passed (score 65% or better) the Basic Skills
Test at grade three and six for both reading and math.
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The overall results of the Basic Skills Tests in reading
and mathematics at grade three and six at each of the pilot
schools were analyzed over time to determine if the
students' Basic Skills scores showed improvement after the
adoption of the JOSTENS ILS.
These data are shown in Figures One through Four.
Since the JOSTENS ILS was not in place within the pilot
schools until 1988 and the Basic Skills Tests are given in
October of each year, the effects of the program would be
apparent in the 1989 and 1990 test scores.
Figure One illustrates the relative percentage of
students passing the Basic Skills Test at the third grade
level in mathematics for the pilot schools A though D from
1987 until 1990.
School A exhibited the following percentage of students
passing; 78%, 88%, 98% and 100%. An upward trend is
clearly visible here, with the best scores occurring in 1989
and 1990 after the adoption of the JOSTENS program.
School B exhibited the following percentage of students
passing; 86%, 73%, 66% and 94%. A downward trend is
clearly visible here until 1990, at which point the percentage
of students passing improved dramatically and rose to 94%.
This may be attributed to the change in population at this
school over time. In 1987 this was a new magnet school
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which had as part of its population a large number of
bilingual students who were exempt from participating in
the Basic Skills Testing Program. In 1988 and 1989 more of
these bilingual students participated in the testing program
and the overall percentage of students passing was lowered.
However, in 1990 the percentage of students passing rose to
94% even though the number of bilingual students
participating in the testing program remained constant.
School C exhibited the following percentage of students
passing; 76%, 89%, 96% and 94%. An upward trend is clearly
visible here, with the best scores occurring in 1989 and 1990
after the adoption of the JOSTENS program.
School D exhibited the following percentage of students
passing; 67%, 63%, 89% and 88%. An upward trend is
clearly visible here, with the best scores occurring in 1989
and 1990 after the adoption of the JOSTENS program.
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Figure 1.
Basic Skills Test Scores by School
Mathematics - Grade Three

Figure Two illustrates the relative percentage of
students passing the Basic Skills Test at the third grade
level in reading for the pilot schools A though D from 1987
until 1990.
School A exhibited the following percentage of students
passing; 70%, 86%, 95%, and 100%. An upward trend is
clearly visible here, with the best scores occurring in 1989
and 1990 after the adoption of the JOSTENS program.
School B exhibited the following percentage of students
passing; 79%, 73%, 65% and 95%. A downward trend is
clearly visible here until 1990, at which point the percentage
of students passing improved dramatically and rose to 95%.
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This may be attributed to the change in population at this
school over time. In 1987 this was a new magnet school
which had as part of its population a large number of
bilingual students who were exempt from participating in
the Basic Skills Testing Program. In 1988 and 1989 more of
these bilingual students participated in the testing program
and the overall percentage of students passing was lowered.
However, in 1990 the percentage of students passing rose to
95% even though the number of bilingual students
participating in the testing program remained constant.
School C exhibited the following percentage of students
passing; 71%, 93%, 96% and 88%. An upward trend is visible
from 1987 through 1989 with a decline in the percentage of
students passing in 1990. There seems to be no relation at
this school at this grade level between the adoption of the
JOSTENS program and the improvement of student
achievement on the state mandated test of Basic Skills.
School D exhibited the following percentage of students
passing; 71%, 70%, 86% and 88%. An upward trend is visible
here, with the best scores occurring in 1989 and 1990 after
the adoption of the JOSTENS program.
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Figure 2.
Basic Skills Test Scores by School
Reading - Grade Three

Figure Three illustrates the relative percentage of
students passing the Basic Skills Test at the sixth grade
level in mathematics for the pilot schools A though D from
1987 until 1990.
School A exhibited the following percentage of students
passing; 81%, 96%, 100% and 95%. An upward trend is
clearly visible here, with the best score occurring in 1989
after the adoption of the JOSTENS program.
School B exhibited the following percentage of students
passing; 53%, 69%, 53%, and 75%. Again this is a school
whose population was in transition over the years. However,
after the school population stabilized, there was a significant
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improvement in the percentage of students passing the state
mandated test of Basic Skills which occurred in 1990 after
the adoption of the JOSTENS program.
School C exhibited the following percentage of students
passing; 67%, 97%, 86%, and 100%. An upward trend is
visible here, with the best score occurring in 1990 after the
adoption of the JOSTENS program.
School D exhibited the following percentage of students
passing; 72%, 100%, 88% and 95%. An upward trend is
visible from 1987 to 1988 with a decline in the percentage of
students passing in 1989 and then an increase in 1990.
There is no clear trend here and there seems to be no
relation at this school at this grade level between the
adoption of the JOSTENS program and the improvement of
student achievement on the state mandated test of Basic
Skills.
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Math Scores - Gr.6

Schools

Figure 3.
Basic Skills Test Scores by School
Mathematics - Grade Six

Figure Four illustrates the relative percentage of
students passing the Basic Skills Test at the sixth grade
level in reading for the pilot schools A though D from 1987
until 1990.
School A exhibited the following percentage of students
passing; 59%, 91%, 91% and 98%. An upward trend is visible
here, with the best score occurring in 1990 after the
adoption of the JOSTENS program.
School B exhibited the following percentage of students
passing; 40%, 62%, 40% and 56%. There is no clear trend
here and there seems to be no relation at this school at this
grade level between the adoption of the JOSTENS program

219

and the improvement of student achievement on the state
mandated test of Basic Skills.
School D exhibited the following percentage of students
passing; 58%, 70%, 81% and 65%. An upward trend is visible
here from 1987 until 1989 with a decline in the percentage
of students passing the state mandated test of Basic Skills
in 1990. There seems to be no relation at this school at this
grade level between the adoption of the JOSTENS program
and the improvement of student achievement on the state
mandated test of Basic Skills.
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Figure 4.
Basic Skills Test Scores by School
Reading - Grade Six

CHAPTERS
RESULTS AND DISCUSSION

This was a utilization based evaluation for the purpose of
assisting policy makers in gathering sufficient information
about the pilot program and its effect in order to address the
question of program continuation and expansion. The
purpose of this study was to determine whether the inception
of the Computer Assisted Instruction Program, based upon
the "Integrated Learning System" developed by JOSTENS
and currently in use at four selected elementary schools
within the school system, has had a positive effect upon the
standardized achievement test scores of Chapter One
students.
Student Achievement as Measured by the Metropolitan
Achievement Test
This portion of the study focused upon student
achievement outcomes of the Computer Assisted Instruction
Program developed by JOSTENS and the resultant
differences between the students' pre and post test scores on
the Metropolitan Achievement Test in the curriculum areas
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of Reading and Math. The unit of analysis was the grade
level. Scores were grouped by grades within individual
schools for comparison. The test scores were then re-grouped
by grade and analyzed by comparing the aggregate score of
the pilot to the comparison schools.
Table Thirty-four summarizes the actual mean NCE
gains and declines in each curriculum area and grade level
for both the pilot and the comparison groups. The pilot group
consistently exhibited better results between pretest and
posttest in the four sub-tests covering vocabulary,
comprehension, computation and problem solving. In twenty
opportunities the pilot group outperformed the comparison
group with just three exceptions, which are shown by an
asterisk. Although not all gains or declines between pretest
and posttest were statistically significant at the .05 level, the
pattern of achievement gains clearly favored the pilot group.
Posttest mean percentile ranks of the pilot group were also
largely higher than the comparison group, and, for the most
part, fell within the average range of achievement (i.e., 40th 60th percentile ranks.
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Table 34.
Summary of Actual Mean NCE Gains / Declines
Pilot and Comparison Groups
Vocabulary

Reading
Comprehension

Computation

Problem Solving

Pilot

Pilot

Pilot

Pilot

Grade
Comparison

Comparison

Comparison

Comparison

2

6.3

-.8

8.7

-6.8

3.0

1.1

3.6

-2.6

3

3.6

1.2

2.1

0.1

7.8

3.3

0.7

-9.1

4

10.7

3.2

8.0

7.2

1.9

-1.1

7.6

0.2

5

3.1

-3.6

3.0

0.2

6.5

2.0

-3.2

-2.8*

6

-1.5

-0.4*

3.3

2.9

4.9

8.6*

4.3

4.0

Table Thirty-five summarizes the content areas and
grade levels at which statistically significant mean gains or
declines were made by either the pilot or the comparison
group. The pilot group exhibited ten statistically significant
mean gains and no statistically significant mean declines.
The comparison group however, exhibited only four
statistically significant mean gains and two statistically
significant mean declines. It is clear that the pilot group
consistently outperformed the comparison group.
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Table 35.
Summary of Statistically Significant Mean Gains / Declines
Pilot and Comparison Groups
Vocabulary

Reading
Comprehension

Computation

Problem Solving

Gain

Gain

Gain

Gain

Decline

3,5,6

4,6

aa

6

6

Group

Pilot

Decline

2,4,5

2,4

Comparison

aa

aa

4,6

Decline

aa

2

Decline

3

The mean gain by school for all grades, between pre-test
to post-test, in the area of reading was highest at school C
and in descending order, school A, school B, school D, school
F, school G, school H and finally school E. The pilot schools
comprised the top four schools and in no case did the overall
school achievement of a comparison school surpass that of a
pilot school. Only the mean gain of three schools (A, C & D)
were statistically significant. All of these schools were pilot
schools.
The mean gain by school for all grades, between pre-test
to post-test, in the area of mathematics was highest at
school B and in descending order, school C, school D , school
F, school E, school G, school A and finally school H. The
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pilot schools comprised the top three schools and the next to
lowest school. Only the mean gain of the top two schools (B
& C) were statistically significant. Both of these schools
were pilot schools.
Only school C exhibited statistically significant mean
gains in both reading and mathematics school-wide. It is
interesting to note that the teachers of school C also ranked
highest of all four pilot schools in their satisfaction with
those topics of student concern as measured by the teacher
questionnaire. The mean rating of this topic area given by
the teachers at school C was 4.40 with the highest possible
ranking being 5 (Excellent).
Teacher Attitudes Towards Computer Assisted Instruction
as Measured by the Teacher Questionnaire
A sample of professional staff (Chapter One teachers,
classroom teachers, administrators and systems attendants)
at each of the four pilot schools were asked to complete a
questionnaire designed to elicit their views on strengths and
weaknesses of the JOSTENS ILS. Respondents were asked
to rate a variety of aspects and issues in five areas: direct
student issues, system operation, instructional software,
testing and reporting, and curriculum and instruction. A
rating scale from 1 (very poor) to 5 (excellent) was used.
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Ratings for individual schools indicate that the highest

overall level of satisfaction with the JOSTENS ILS was at
school D, with 18 of 21 ratings at 4.00 or higher. The
remaining three topics (academic progress, hardware and
auditory quality) being rated between 3.45 and 3.89.
School C gave mean ratings of 4.00 or higher in 11 of
the 21 areas; the lowest ratings were 3.07 (on company
support services) and 3.34 (on provisions for re-teaching
failed lessons). No other ratings were below 3.50. School C
staff reported particular strengths in the proficiency of the
systems attendant (4.83) and in student interest, progress,
scheduling, etc. (4.08 to 4.75).
Respondents from school B were less pleased with
curriculum and instruction issue; in-service training was
rated 3.22, understanding of curriculum, 3.33, and
integration with classroom instruction, 3.64. Proficiency of
the systems attendant was rated highest (4.90) and other
directly student-related issues from scheduling to academic
progress, carried the highest overall ratings (3.82 to 4.82).
This school gave ratings of 4.00 or higher on six of the
specific topics.
School A also rated six items above 4.00 with systems
attendant proficiency receiving the highest rating (4.88).
The respondents at school A also gave high ratings to
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student interest, scheduling, visual quality of software and
progress reports. Lowest ratings were given to integration
with classroom instruction (3.10) and in-service training
(3.33).
Although space was provided on the questionnaire
form for comments, there were very few comments made.
Again this seems to indicate that the respondents do not feel
comfortable enough with their knowledge of the topic to go
beyond a numerical rating. A written comment calls for
more thought and introspection than a numerical rating.
Unless the respondent felt comfortable with their
understanding of the topic being questioned they would not
open themselves up to respond in detail.
All schools consistently gave their highest rating to the
proficiency of the systems attendant and the areas to which
they gave the lowest rating include support from the
company, hardware and in-service training.
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Principals* Attitudes Towards Computer Assisted
Instruction - Personal Interviews
This portion of the study was qualitative rather than
quantitative. Personal interviews were conducted with the
principal of each of the four pilot schools. They were queried
as to their past experience with computers and their attitude
toward computer assisted instruction in general.
In general, the principals were very pleased with the
addition of the Computer Assisted Instruction program in
their schools. Their enthusiasm for the program is genuine.
The aspects of the program which they were not familiar with
were those areas in which their answers were a parroting of
what they perceived to be the appropriate answer. These
answers were not given so much to deceive as to conceal a
lack of knowledge.
It is obvious from the information gleaned during the
interview process that changes in the administration /
supervision component of the Computer Assisted Instruction
program need to be made. Principals need instruction to
thoroughly understand the program and the underlying
rationale behind the adoption of the program. They need
specific training in the general operation of computers and
the use of computers as an educational tool. With more
specific program information, I feel that the principals would
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move from their administrative/custodial view to a more
supportive supervisory role.
Changes need to be made, in order that the principals
feel more personal responsibility for program
implementation. The Chapter One office, although the
funding agent, is too remote from the program sites to
effectively supervise the program. Principals need to see the
program as an integral part of the educational process within
their school, one which they can control and direct.
Implications of the Study
This study has shown a very strong correlation between
the addition of the JOSTENS ILS to the Chapter One
program and a subsequent improvement in student
achievement. It would seem that the addition of computer
assisted instruction has a positive effect on student
achievement in the areas of reading and mathematics at
grade levels 2 through 6.
The Administration of this school system should
consider increasing the number of sites at which this
program is used. Since this computer assisted instruction
program was successful at all sites at which it was piloted
and it is known that these sites had a higher proportion of
low-income children than the school population at large, this

230

type of educational intervention may be more effective with
this population than more traditional educational strategies.
With the proportion of low-income and minority children
increasing within urban school systems it is in the best
interests of these school systems to explore those
educational interventions such as computer assisted
instruction which have proved successful with this
population.
Need For Pre-Service and In-Service Training
However, it is also apparent from this study that there
exists a need to improve the degree of carry-over of learning
from the use of the ILS to the classroom. My observations
confirmed that teachers did not utilize the power of the
computer managed instruction component of the ILS to
change or better direct their own teaching strategies within
the classroom. Although teachers had access to very specific
reports which would inform them of the progress of their
class as a whole or a particular student as an individual,
they seldom availed themselves of this information. At some
school sites these reports were printed regularly by the
systems attendant and distributed to the teachers; even in
these cases teachers did not change their teaching strategies
in response to the information contained in the reports.
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Clearly there is a need to change the perceptions of
classroom teachers as to their role as educators in the use of
computer assisted instruction. Teachers and administrators
must see themselves as actively involved in the computer
assisted instruction process before they can move towards
effectively linking computer assisted instruction with
classroom instruction. This change in teacher and
administrator attitudes can only be effected through
training; both pre-service and in-service.
Teacher training programs must recognize that
computer assisted instruction is an important part of the
educational process and that the use of computers as
teaching tools will increase in the future. Given this
premise, schools of education must begin now to train future
teachers in the appropriate and effective use of computer
assisted instruction. Courses need to be designed in the use
of computers as a teaching tool and the successful
completion of these courses needs to be made a prerequisite
for teacher certification. Teachers must be trained for the
twenty-first century, the computer age, by utilizing the most
current information available.
Those veteran teachers and administrators already
employed by the school system must be offered
comprehensive and effective in-service training. This
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training should have three basic goals; to educate them in

the learning theories and the rationale behind the use of
computer assisted instruction, to educate them in the basic
operation of the particular computer system in use in their
individual schools, and finally to teach them specific
strategies for effectively integrating computer assisted
instruction into their daily teaching.
An effective computer training program for veteran
teachers and administrators needs to be more than the
cursory overview given by the producers of Integrated
Learning Systems. This training needs to be comprehensive
and supportive over time. Teachers and administrators do
not become computer literate in one or two all-day
workshops. They become computer literate over time and
after repeated interactions with the computer. An effective
computer in-service training program would support
teachers efforts over time and allow them to interact with
their peers and share computer related experiences. Only in
this manner can veteran teachers become adept and
comfortable in their use of computer technology and truly
integrate computer use with their day to day classroom
instruction.
The need for in-service training for administrators,
specifically building level Principals is acute. The Principal's
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role as educational leader necessitates a comprehensive
understanding of educational technology and its place in
today’s school. The Principal needs to fully understand the
basic learning theories which underlie the use of computer
assisted instruction and integrated learning systems in
order to effectively lead his / her staff towards the adoption
of these newest teaching methods. Principals need to go
beyond the role of an educational manager, dwelling upon
issues of computer time and equity of service, to the role of
an educational leader, who can effectively oversee and direct
the educational component of a computer assisted
instruction program.
Move Towards Distributed Networks
From my observations during this study, I feel that one
of the limitations of the ILS as currently used in this school
system was its laboratory format. The segregation of the ILS
to a separate classroom overseen by a separate systems
attendant only reinforced the teachers' inclination to give up
their active teaching role at the computer laboratory door
only to resume it when they once again

re-entered their

classrooms.
A major finding of Cuban (1984), Dockterman (1988)
and Martin (1991), was that educators adapted the
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innovation to the delivery system, rather than adapting the
delivery system to take full advantage of the innovation. So
it has been in the adoption of computer assisted instruction
programs, and specifically with integrated learning systems,
within this public school system.
A far more supportive model for computer assisted
instruction would be for the computer network to be
distributed into individual classrooms rather than to be
contained in one large computer laboratory. Removing the
computers from a remote laboratory setting and placing
them instead within individual classrooms would foster a
sense of "ownership" of the computer assisted program on
the part of individual teachers and students. Teachers would
view the computer program as an integral part of the
educational process rather than a separate entity overseen
by the computer systems attendant.
This change in the teachers' perception of their
ownership of the program would in turn effect a change in
how the computers were utilized on a daily basis. Once the
computers become an integral part of the educational
environment of the individual classrooms, student
interactions and use of computers could be determined by
educational need rather than a master schedule developed
at the building level. This would result in a better
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correlation between the computer assisted instruction
program and daily classroom instruction. Computers would
become an accepted part of the educational process.
Theories of Learning Related To Integrated Learning
Systems
Integrated Learning Systems were originally based
upon the principals of programmed learning; a system
whereby information was presented to the student in
discrete parts.
The issue of viewing computer assisted instruction
basically as an exercise in drill and practice began with the
first CAI program for teaching binary mathematics written
by Rath and Anderson in 1958 (Hudson, 1984) and continued
with Don Blitzer, at the University of Illinois, (Blomeyer &
Martin, 1991) whose work culminated in the invention and
subsequent diffusion of the PLATO system.
In the early 1960's IBM and other large companies such
as Control Data and Mitre Corporation began to combine the
tenets of programmed learning with the power of their new
computers (Hudson, 1984). These companies were able to
create their own efficient internal training program which
utilized the tenets of programmed learning and broke down
complex concepts into discrete parts. Each component part
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would be displayed as a frame on a computer screen and
employees would respond via a keyboard. So, during the
1960’s, while programmed learning publishers were
floundering, while schools were becoming disenchanted with
programmed learning materials and dropping the method
from their curriculums, while behaviorism was generally
looked upon with suspicion, programmed learning was
forging ahead within the computer industry (Hudson, 1984).
As programmed learning died, so Computer Assisted
Instruction (CAI) was bom (Hudson, 1984).
Integrated Learning Systems share this history and the
principles of programmed instruction. It is not surprising
therefore that educators still assume the basic thrust of
computer assisted instruction should be towards drill and
practice of basic skills and tend to ignore the computer's
ability to contribute towards the development of higher order
thinking skills. This may stem from the fact that most
educators have not reached a level of comfort in dealing with
computer assisted instruction. Their lack of knowledge in the
full use of computers as an instructional tool relegates them
to the less complex use of the computer as a vehicle for
delivering drill and practice exercises. Hopefully, with an
increase in pre-service and in-service training, as teachers
and administrators become more knowledgeable in the use
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and potential of computer assisted instruction, the true
power of the computer as a tool for teaching higher order
thinking skills will unleashed and it’s vast potential realized.
Taylor (1980) maintains that there are three distinct
modes in which a computer can be used for instruction. The
computer can assume the characteristics of a tutor, a tool or a
tutee. The first uses of computer assisted instruction as seen
in the PLATO lessons, were strictly tutorial; the computer
was programmed by experts and the student’s lesson was
presented by the computer which executed the stored
software program. As we learn more about the possibilities
inherent in computer assisted instruction we are moving
from the strictly tutorial aspects of computer assisted
instruction towards the use of the computer as a tool for
learning. Hopefully, we will advance to the stage whereby the
student can interact so efficiently with the computer as to
impart student knowledge to the computer and have the
computer act upon that information. Thus the roles will be
reversed the tutor will in time become the tutee. The student
learner will become proactive in the educational process
rather than reactive and the potential of the computer as an
information processor will have been realized much to the
benefit of our students.
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Directions For Future Research
Of concern to me as a researcher, was the amount of
"carry-over” from the JOSTENS computer lab to the
classroom. Although the questionnaire and the personal
interviews gave the impression that there was a strong
relationship between what was done in the computer lab and
what was done in the classroom, in reality I personally saw
little direct carry-over.
Teachers did not seem to utilize the management
system of the JOSTENS ILS to its fullest potential. There
was little over-ride of the progression of lessons and even
less use of the reports generated. Teachers brought their
classes to the computer lab and seemed to give up their role
as a teacher at the lab door. They became reactive rather
than proactive in the education of their students.
More research needs to be done in the area of teacher student relationships and how the computer affects that
relationship. It would also be of benefit to explore how the
placement of computers affects student achievement. For
example, is there a difference between a lab configuration as
opposed to distributing networked computers directly into
the classroom where they become more an integral part of
the classroom environment? Are computer laboratories
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doomed to failure as were the language laboratories of the
sixties?
As the potential of the computer as an educational tool
is realized and the role of computer assisted instruction is
expanded beyond mere drill and practice, alternate forms of
student assessment need to be considered. Criterion and
norm referenced instruments are appropriate now at this
stage of computer use. However, as the use of computer
assisted instruction becomes more sophisticated and focused
upon the attainment of higher order thinking skills, the
method whereby student outcomes are measured also needs
to change. It would make sense then to utilize assessment
methods such as student portfolios to track and document
student achievement. Students need to be evaluated upon
what they are capable of as an individual. This is an area in
which future research would be of great benefit.
Another area which would lend itself towards further
study is the effect of pre-service and in-service programs
upon the behaviors of teachers and administrators. There is
a need to study those types of in-service programs that are
effective in teaching teachers and administrators to utilize
computer assisted instruction appropriately with their
students. The following issues need to be explored; how
much instruction is necessary, which type of instruction is
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most effective, when is the most optimal time in the
implementation process to give this instruction, where
should the instruction be given, who are the most effective
instructors and how often need the basic instruction be
updated.
We are only in the beginning stages of the educational
evolution of computers. It remains to be seen just how
successfully we can adapt this newest educational
technology to our use.

APPENDIX A
REQUEST AND CONSENT FORM
Human Subjects Review
Doctoral Form 7B
Principal's Perceptions of
Computer Assisted Instruction

Dear Principal,
I am conducting research regarding Computer Assisted
Instruction, its use and effectiveness as an educational tool
within a public school system, as part of the doctoral
requirements at the University of Massachusetts.
I would like to personally interview you regarding your
background and thoughts about Computer Assisted
Instruction as it is used in your school. The interview will
take about one hour to complete and will be scheduled at
your convenience.
I would appreciate your volunteering to participate in
this research and indicating your willingness to do so
without renumeration by signing the consent form below.
Your responses will be included in the body of my
dissertation. However, individuals or schools will not be
identified by name. All references will be to School A,
Principal of School A, etc. You may withdraw from part or
all of this study at any time.
Thank you for volunteering your time and information.
Without your cooperation, my doctoral requirements could
not be met.
Sincerely,

Deborah M. Sinkis
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I,_have read the above
statement and volunteer to be a participant in the study of
Computer Assisted Instruction which will be included as
part of the Ed.D. requirements for Deborah M. Sinkis, and
may be included at a later date for publication.

Signature of Participant

Date

Deborah M. Sinkis (Ed.D. Candidate)

APPENDIX B
REQUEST AND CONSENT FORM
Human Subjects Review
Doctoral Form 7B
Teacher’s Perceptions of
Computer Assisted Instruction

Dear Teacher,
I am conducting research regarding Computer Assisted
Instruction, its use and effectiveness as an educational tool
within a public school system, as part of the doctoral
requirements at the University of Massachusetts.
I am asking teachers to complete a questionnaire
regarding their perception of various aspects of the
JOSTENS/ESC program as it is used in their schools. The
questionnaire should take about 15 minutes to complete. I
would appreciate your volunteering to participate in this
research and indicating your willingness to do so without
renumeration by signing the consent form below.
All of the responses to the questionnaire will be
included as part of my research data; however, no names of
individual participants or schools will be used. Please do not
put your name on any form.
Upon completion, please place the response sheet and
questionnaire in the attached white envelope, seal and
return within three days to the building designee from
whom you received these materials. At the same time,
please give the building designee this signed permission
form.
Thank you for volunteering your time and information.
Without your cooperation, my Doctoral requirements could
not be met.
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You may withdraw from part or all of this study at any
time.
Sincerely,
Deborah M. Sinkis
I,_have read the above
statement and volunteer to be a participant in the study of
Computer Assisted Instruction which will be included as
part of the Ed.D. requirements for Deborah M. Sinkis, and
may be included at a later date for publication.

Signature of Participant

Date

Deborah M. Sinkis (Ed.D. Candidate)

APPENDIX C
REQUEST AND CONSENT FORM
Human Subjects Review
Doctoral Form 7B
Request Form - Building Designee

Dear_,
I am conducting research regarding Computer Assisted
Instruction, its use and effectiveness as an educational tool
within a public school system, as part of the doctoral
requirements at the University of Massachusetts.
I am asking the Systems Attendant at each JOSTENS
Lab, or a building designee, to assist me in collecting data
from teachers regarding their perception of Computer
Assisted Instruction and the JOSTENS Lab.
This would require distributing the individual
measurement forms to all teachers whose classes participate
in the JOSTENS Lab and collecting them as soon as possible
and returning them to me.
Teachers will be asked to complete the questionnaires
and place them in a sealed white envelope. They will be
asked to return both the sealed envelope and a signed
consent form to you. I would then ask that you return all
documents to me.
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The information gathered will be part of my doctoral
dissertation at the University of Massachusetts. I would
appreciate your willingness to help me in this endeavor.
Without your help and the cooperation of the teachers, my
requirements could not be met.
Please indicate your willingness to assist me in this
research and return your response to me as soon as possible.
Sincerely,

Deborah M. Sinkis
I am_willing to assist in data collection.
I am_not willing to assist in data collection.
Signed:_

APPENDIX D
TEACHER QUESTIONNAIRE
Please indicate your perception of the status of the
JOSTENS /ESC program on each topic by circling the
appropriate rating:
1 =
2 =
3 =
4 =
5 =
NR =

Very Poor
Poor
Fair
Good
Excellent
No Rating (not enough information to offer a
valid judgment or item is not applicable)

Please note that there is a space for comments beside
each item. This information will be used to identify specific
strengths and deficiencies.
TOPIC - STUDENTS
Rating
Item
1 Scheduling of students
1 2 3 4 5
on computers
NR
2 Amount of time spent
1 2 3 4 5
on computers
NR
3 Attention to
1 2 3 4 5
instructional tasks
NR
1 2 3 4 5
4 Student interests and
motivation
NR
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Comments
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5 Appropriateness of
instruction for students
6 Academic progress

1 2 3 4 5
NR
1 2 3 4 5
NR
TOPIC - OPERATION OF THE SYSTEM

Rating
Comments
Item
7 Hardware (including
1 2 3 4 5
headphones, mouse,
NR
etc.)
8 JOSTENS support (e.g.,
1 2 3 4 5
troubleshooting,
NR
account manager)
9 Proficiency of systems
1 2 3 4 5
attendant
NR
10 Lab Manual (clarity,
1 2 3 4 5
comprehensiveness,
NR
etc.)
TOPIC - INSTRUCTIONAL SOFTWARE
Rating
Comments
Item
1 2 3 4 5
11 Sequential
development of
NR
curriculum
12 Provisions for
1 2 3 4 5
reteaching failed
NR
lessons or units of
instruction
13 Quality of visual
1 2 3 4 5
aspects of computer
NR
software
1 2 3 4 5
14 Quality of auditory
NR
aspects of computer
software
1 2 3 4 5
15 Clarity of directions
for computer software
NR
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TOPIC - TESTING AND REPORTING
Item
16 Progress reports to
teachers
17 Placement testing (i.e.,
Basic Skills Inventory)
18 Unit tests

Rating

Comments

1 2 3 4 5
NR
1 2 3 4 5
NR
1 2 3 4 5
NR
TOPIC - CURRICULUM AND INSTRUCTION
Comments
Rating
Item
1 2 3 4 5
19 In-service training
NR
1 2 3 4 5
20 Understanding of
NR
computer-based
instruction curriculum
1 2 3 4 5
21 Integration of
NR
computer-based
instruction with
classroom
Additional comments may be made on the reverse side
of the page. Thank you for completing this questionnaire

APPENDIX E
QUESTIONS FOR PRINCIPALS
Question 1:
How many years have you served as administrator of this
magnet school?
Question 2:
What grades are included in this school, and are there any
Special Education programs in addition to the regular
classroom programs?
Question 3:
What is the total enrollment of this school, and can you
break that number down according to gender, minorities,
socio-economic background?
Question 4:
How would you describe the general attitude of the school
towards computer assisted instruction?
Question 5:
Do you view computer assisted instruction as being
beneficial for student instruction?
Question 6:
Does computer assisted instruction contribute in any way
towards improved student achievement?
Question 7:
Do you feel that the evolvement of computer assisted
instruction has been cost-effective for your students?
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Question 8:
Are any students either in full-time special education
classroom programs, or mainstreamed into a regular
education classroom program, currently receiving any
degree of CAI? If so, to what extent?
Question 9:
Approximately what percentage of the teachers on your staff
make optimum use of computer assisted instruction?
Question 10:
Do you believe that a consistent commitment amongst
school staff members can contribute in a positive manner
towards standardized test scores?
Question 11:
What change would you like to see made in the current
computer assisted instruction program?
Question 12:
Do you use a computer for your own personal business?
Question 14:
Do you feel comfortable with the computer assisted program
as it now exists in your school?
Question 15:
In your opinion, do you feel that the current time allotted to
computer assisted instruction is ample and, if not, what
changes would be beneficial to the students?
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Question 16:
Do you believe that prior grade computer experience is
necessary for each student to exhibit current academic
grains using computer assisted instruction?
Question 17:
Approximately what percentage of your students do you
believe have access to computer use outside of school?
Question 18:
What would you perceive the parental attitude to be towards
the computer assisted instruction program in your school?
Question 19:
Have you, in fact, every received any specific comments,
either pro or con, regarding the computer assisted program?
If so, would you elaborate?
Question 20:
In general, do you view the computer assisted program at
your school as being as successful as it could be, given the
amount of time the program has been in operation?
Question 21:
Would you summarize your feelings about the computer
assisted instruction program in your school as it now exists?
Question 22:
Do you believe that you, as the administrator of this school,
are responsible for affecting a particular attitude toward the
computer assisted instruction program?
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Question 23:
What suggestions would you give for utilizing the computer
assisted instruction program in a more efficient way?
Question 24:
Would you prefer the computer assisted instruction program
be continued or, given the opportunity, would you prefer
that it be discontinued?
Question 25:
Do you expect a rise in the standardized achievement test
scores and, if so, do you see a direct correlation between
such a rise and the degree of computer assisted instruction
in your school?
Question 26:
What do you view as the future role of computer assisted
instruction in the schools of the future?
Question 27:
Are there any other comments you would care to make
regarding any portion of this interview process?
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